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SEVERAL years ago while engaged in solving a clinical problem, 
we reached a stage at which no further progress could be made 
until we would be able to measure the exchange of water in 24 
hourly periods for a number of days. It was already known that 
the organism not only takes in water as such from the outer world 
and as part of the food, but that water is also formed within the 
body by oxidation of hydrogen present in the metabolic mixture; 
further that if body tissue is being consumed, the water heretofore. 
attached to it will be freed and added to the available supply. It 
was also a matter of common knowledge that water passed out of the 
organism as the chief constituent of the urine and stool. However, 
the magnitude of the loss of water by evaporation from the skin and 
lungs had received little consideration. 

These various increments of water are given their proper places 


in Table 1. 


* Presented to the Greater Boston Medical Society, March 7, 1933. 
vou. 186, No. 4.—ocToBER, 1933 
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TABLE 1.—INCREMENTS OF WATER. EXCHANGE. 


Available water. Excreted water. 
1. Exogenous 3. Urine 
A. Diet 
B. Water as such 
4. Stool 
2. Endogenous 
A. Oxidation 
B. Preformed 5. Vapor 


Standard laboratory methods permit the measurement of the ex- 
ogenous supply of water. It is, however, only possible to determine 
how much is contributed by the two endogenous sources after it is 
known how many grams of protein, fat and carbohydrate were 
metabolized during the period. Similarly, on the outgoing side, 
no new methods were needed to deal with the water of the urine or 
stool. It was, however, necessary to develop a special technique 
in order to determine how much water had been vaporized from 
the skin and lungs. 

Fortunately, Benedict! had just pointed out the quantitative 
relationship between the insensible loss of weight and basal metab- 
olism. Further study on our part? showed that this phenomenon 
could be used as the key to the information needed in order to 
obtain a complete statement of the water exchange. 

It is not our intention to enter into a discussion of the many and, 
at times, complicated physiologic principles that form the basis 
of the method employed to obtain the desired information about 
the various increments of water. Those who care actually to 
make the determinations will find a full description in our earlier 
papers. Our chief purpose is to show you how greatly one’s under- 
standing of disease is increased by a knowledge of the metabolism 
of water. We shall therefore present only the briefest outline of the 
technique by means of which the facts are obtained, and then devote 
the remainder of our remarks to an interpretation of such data. 

Table 2 sets forth the steps that must be followed to obtain the 
weight of the water vapor and the composition of the metabolic 
mixture. By means of the initial and final body weights and the 
weights of the ingesta and excreta, the insensible loss of weight is 
calculated. This latter is the sum of the water vapor plus the differ- 
ence between the weights of the carbon dioxid given off and the 
oxygen absorbed. This difference is mainly due to the metabolism 
of carbohydrate and amounts to 41 gm. for every 100 gm. of carbo- 
hydrate metabolized.* The subject (who has been on a fixed diet 


* The respiratory exchange of protein is such that the metabolism of 100 gm. of it 
causes a difference of only 8 gm. between the weights of the carbon dioxid and the 
oxygen. The metabolism of fat, on the other hand, requires so much oxygen that 
it weighs 8 gm. mofe than the carbon dioxid for every 100 gm. of fat. The loss due 
to the former is opposed to the gain caused by the latter. Corrections for the small 
difference that may still exist, can be made, but are omitted here to avoid confusion. 
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for 3 preliminary days and continues to receive this diet) metab- 
olizes as much carbohydrate as the diet contains. Hence, the weight 
of the water vaporized may be calculated as indicated by “C” in 
the table. This vapor carries away 0.58 calory per gram; and the 
heat thus removed is 24 per cent* of the total heat. Accordingly, 
the heat production for the period is obtained by the equation 
labelled “D.’”’ The composition of the metabolic mixture is now 
easily obtained. Its content of carbohydrate is already known. 
The amount of protein metabolized is calculated according to 
standard practice. The heat liberated by these two substances is 
subtracted from the total heat to secure that produced by the fat. 


TABLE 2.— DETERMINATION OF METABOLIC MIXTURE. 


A. Weights needed: 
1. Initial 2. Food plus 3. Urine plus 4. Final 
Body weight Water Stool Body weight 
B. Insensible loss of weight: 
(1 +2) —-@ + 4) 
C. Water vaporized: 
B — (Dietary carbohydrate X 0.41) 


D. Heat production: 


100 
C X 0.58 X “4 Calories 


E. Metabolic mixture: 

Protein = Excreted nitrogen xX 6.25 

Carbohydrate = Same as diet 
D — (calories from protein + carbohydrate) 

The water furnished by the oxidation of these substances is 

obtained by means of well established constants, as set forth in 
Table 3. Next it is necessary to compare the diet with the metabolic 
mixture to see whether body tissue has been destroyed or whether 
new tissue has been acquired. The amounts of water involved are 
then calculated by means of the constants found in the lower part 


of Table 3. 


TABLE 3.—DETERMINATION OF ENDOGENOUS WATER. 
A. Oxidation water: 


Protein x 0.40 
Carbohydrate . x 0.60 
Total 
B. Preformed water: 
Compare diet with metabolic mixture 


So much for the technique. Let us now examine the exchange 
of water in the case of normal persons whose activity is sufficiently 


* The evidence upon which this statement is based is contained in our publication.? 
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limited to make them comparable with patients. The relative 
weights of the various increments of water under such circumstances 
are indicated in Table 4. It should, however, be realized that the 
perfect balance achieved there is in fact uncommon. Normal 
persons as a rule either retain or lose a little water from day to day. 
They do, however, tend to strike a balance when the periods are 
lengthened to a week. Furthermore, the exogenous water varies 
considerably from day to day and the volume of urine rises and 
falls with it. Above all, the table makes it clear that both the water 
of oxidation anc water vapor play a sufficiently important réle in 
the exchange to justify the effort entailed in obtaining their actual 
weights. This is especially true for the water vapor. 


TABLE 4.—WaTER ExcHANGE— BALANCE. 


Available water. Excreted water. 
Grams. Grams. 
B. Waterassuch. . 1100 
4. Stool 200 
2. Endogenous 
200 
B. Preformed... 0 5: Vapor . 1000 
Total . . 2200 


The situation may be very different in disease. As is apparent 
from Table 5, the organism may lose a large amount of body water, 
even though much more water is available than in health. Or 
water may be added to the body, even though the available water 
is not large. Table 6 is an example of this phenomenon. Manifestly 
it would be quite impossible to detect these shifts in water balance 
by merely comparing the amount of fluid ingested or injected with 
the volume of urine. Thus in the first instance, an infusion of 3000 cc. 
of water was accompanied by a small amount of urine—700 cc. 
Nevertheless, the body water was diminished by more than | liter 
in 24 hours. On the other hand, an intake of only 1200 ce. of water 
and the output of 800 cc. of urine did not prevent the retention of 
more than 500 cc. of extra water in 24 hours. 


TABLE 5.—WaTER EXcHANGE— DEHYDRATION. 


Available water. : Excreted water. 

Grams. Grams. 

A. Diet 0 

B. Waterassuch. . 3000 4. Stool 750 

A. Oxidation 225 

B. Preformed . . . 200 7. 

Total . . 4600 


Daily dehydration, 1175. 
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TABLE 6.—WaTER ExcHANGE—HyYDRATION. 


Available water. Excreted water. 
Grams. Grams. 

A. Diet 900 
B. Waterassuch. . 1200 

2. Endogenous 

A. 250 

Total . . 1800 


Daily hydration, 550 


We turn now to another condition in which the study of water 
exchange has been very informative. You are familiar with the 
widespread belief that there are two kinds of adiposity, namely, 
“simple,” which is nothing more than the expected result of over- 
eating; and “constitutional,” which is attributed to some metabolic 
fault and is said to be little or not at all influenced by the calories 
of the food. A typical example of the experience upon which this 
belief rests is displayed in Fig. 1. An individual who requires 2300 
calories to maintain weight is abruptly restricted to 1500 calories. 
She loses weight for the first 2 days but thereafter she continues 
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Fic. 1.—A subject who requires 2300 calories may not lose weight on 1500 calories. 


to weigh the same, even though she is being underfed. There is, 
however, nothing specific about this phenomenon since one may 
obtain the same type of response from normal individuals, as is 
evident from Fig. 2. This normal man actually gained weight even 
though he was being underfed to the extent of 610 calories a day. 
Our studies showed that he was consuming 6 gm. of his body protein 
and 60 gm. of his body fat every day. The water hitherto attached 
to these substances would now be released. The sum of the two 
solids and the tissue water amounts to 90 gm. The loss of weight 
caused by the excretion of this material is indicated by the broken 
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line in Fig. 2; and this is to be compared with the actual course of 


his weight represented by the solid line. 


PARADOXICAL GAIN OF WEIGHT BY NORMAL SU 
PRO. FAT CHO CAL 


METABOLIZED 
DIET 


SOLIDS 
BODY JPREFORMED 
LOSSES WATER 


TOTAL 


69 
63 
6 


18 


86 
26 
60 


6 


BJECT 
A 


148 1688 
148 1078 


24 + 66 = 90GRAMS DAILY 


$7000 
800 
= 
< > 
a 600 
~~ 
~ 
400 
~ 
56 200 
' 2 3 a 5 
DAY 
5 DAYS 
ACTUAL GAIN = 115 GRAMS 


TISSUE LOSS = 450 GRAMS 


Fic. 2.—A normal man may gain weight while being underfed. 


Table 7 makes it clear why this normal subject gained weight 
even though he was underfed. The destruction of 450 gm. of body 
tissue was accompanied by an addition of 115 gm. to his actual 
weight. It is accordingly necessary to account for the sum of these 
two, that is, 565 gm., in order to explain the paradox. Examination 
of the water balance shows that in fact he added 570 gm. of water 
to his body during this period. This retention of water accounts 
completely for the gain in weight under the circumstances. Since 
this phenomenon may be regularly produced in the normal subject, 
attempts to attribute it to inherent abnormalities of metabolism in 


the case of the obese, are wholly unnecessary. 


TABLE 7.—RETENTION OF WATER CONCEALS DESTRUCTION OF TISSUE. 


Change Weight of 

in weight body tissue 
Date, of subject, destroyed, Water 
1929. grams. grams. balance. 
February 3 90 + 369 
February 4 90 — 105 
90 + 149 
February 6 .... — 125 90 — 41 
February 7 7% 90 + 198 


When the same type of study is applied to subjects who appear 
to be suffering from constitutional obesity, it is found that their 
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failure to lose weight is also entirely attributable to retention of 
water. Fig. 3 shows that such a person lost no weight for 16 con- 
secutive days in spite of drastic underfeeding. It was, nevertheless, 
evident why this took place after a study of the water exchange 
demonstrated that she had retained nearly 3 liters of water during 
these 16 days. Similar studies led us to conclude that all obesity is 
simple obesity. 
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Fic. 3.—Failure to lose weight for 16 days by an underfed, obese subject is entirely 
explained by retention of water. 


We are learning a great deal about disease of the kidneys by 
studying the water exchange. We will in the first place show you 
the response to restriction of water—Table 8. All the subjects 
received food selected for its dryness without any additional water. 
By this means the available water was reduced to about 700 cc. for 
each 24 hours. Under these conditions normal kidneys remove the 
32 or 33 gm. of solid wastes contained in the diet in a relatively 
small amount of water because their kidneys can form highly con- 
centrated urine. Nevertheless, they must dehydrate themselves 
to do so, for they continue to lose about a liter of water vapor daily, 
even though they drink no water. When next chronic nephritics 
who have no edema, are examined, it is found that they also rid 
their bodies of all the solid wastes. This is especially interesting 
since the more severe ones can no longer secrete a concentrated 
urine. They accordingly require more and more water to accom- 
plish the task. It will be seen that those with far advanced nephritis 
require 3 times as much water as the normals to prevent retention. 
All of this extra water is obtained at the expense of body water 
and must cause a dehydration of at least 1500 cc. daily. 
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TABLE 8. 
Grams per 24 hours. 
Concentrating No. 

Case Diagnosis ability of Urine Urine 
specific gravity. cases. water. solids. 
Normal . . . 1.029-1.032 3 456 32.95 
Abnormal +  1.025-1.029 4 594 34.94 
GroupA. . . . 1.020-1.025 7 713 41.22 
No nephrotic edema _ 1.015—1.020 5 971 39.81 
1.010-1.015 4 1355 32.69 
Abnormal—Group B 1.0203 . 247 13.82 
Nephrotic edema . 1.0096 845 18.89 


When edematous nephritics are subjected to these conditions a 
totally different response is obtained. The volume of the urine is 
small (in comparison with the specific gravity) and a marked reten- 
tion of urinary solids takes place. The next table (Table 9) gives 
a summary of the water exchange in these different groups. It is 
seen that the non-edematous chronic nephritic loses about 4 times 
as much body water as the edematous nephritic; further, that 
edema unassociated with kidney disease does not prevent a large 
dehydration’ These facts may be interpreted in either of two ways: 
(1) The kidneys of persons afflicted with the edematous type of 
nephritis hold back water and solids. (2) The water needed to 
form a large volume of urine does not reach the kidneys, because 
it is too firmly attached to the tissues throughout the body. A 
decision is easily reached by the simple expedient of causing these 
various groups of persons to drink a large amount of water. Table 
10 shows the outcome of such an experiment. Of chief interest is 
the enormous increase in the volume of the urine displayed by the 


TABLE 9.—WaTER ExcHANGE—RENAL DISEASE. 


Available, Excreted, Dehydration, 
Subject. grams. grams. grams. 
Chronic nephritis, noedema . . . . 693 2840 2147 
Chronic nephritis, massive edema ao 1053 507 
Severe anemia, marked edema 2650 1881 
TaBLeE 10, 
Part A, water restricted. Part B, water as desired. 
Case diagnosis. 
Grams per hour. Grams per hour. 
Urine Urine Urine Urine 
water. solids. water. solids. 
Normal 20.86 1.445 36.55 1.545 
Chr. nephritis 
No. 30. With hypertension 75.16 1.375 205.10 1.572 
No edema 
Chr. parench. 
No. 26. Nephritis ... 8.78 0.505 164.50 1.445 


Edema marked 
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edematous nephritic when much water is taken. And accompanying 
this response is the three-fold increase in excretion of urinary solids. 
Clearly such kidneys can excrete large amounts of water and solids 
when the water reaches them. Renal edema cannot therefore be 
attributed to impermeability of the kidneys. 

Such evidence makes it clear that the kidneys of both types of 
chronic nephritics need more water than the normals to remove 
the same amount of waste. If sufficient water does not reach the 
diseased kidneys, retention will inevitably occur. Edema fluid is 
not available to the kidneys and should not be thought of as part 
of the supply of water. Hence it is just as important for edematous 
nephritics to ingest large amounts of water as it is for nephritics 
without edema to do so. 

In order to demonstrate the value of furnishing a large amount 
of water to patients with renal disease, the following cases are 
presented : 


Case 1.—Chronic Nephritis Without Edema. This patient, aged 61, was 
a typical example of chronic nephritis with uremia. When admitted to the 
University Hospital, there were present drowsiness, twitchings, albumin, 
red cells and casts in the urine, and a blood non-protein nitrogen of 123 
mg. per cent. The concentrating ability of the kidneys was 1.010 (specific 
gravity). At this concentration a minimal urine output of 2200 cc. is 
required for the excretion of the average amount of waste products. There- 
fore, it was concluded to force fluids to the extent necessary to obtain at least 
that urine volume. It was found that when he received 5000 to 8000 cc. 
of water daily, the desired output of urine was obtained. As long as the 
urine output was above 2500 cc. daily, the blood non-protein nitrogen 
decreased progressively. It fell from 150 mg. to 75 mg. per cent in 11 days. 
This is very striking when one considers that the renal damage was so 
severe that the patient succumbed in uremia a few days later. Even under 
these conditions the kidneys were able to reduce the blood non-protein- 
nitrogen when the water intake was sufficiently large. 

CasE 2.—Chronic Nephritis With Edema. This patient was typical of 
that group of young individuals with chronic nephritis and massive edema 
of insidious onset. She had been a patient in the University Hospital on 
previous occasions. Each time she had had massive edema with ascites, 
marked albuminuria, casts and red blood cells in the urine. The blood non- 
protein nitrogen and blood pressure had always been normal. At the last 
admission the above findings were again present. The blood non-protein 
nitrogen was 40 mg. per cent and the blood pressure was systolic 164 and 
diastolic 112 mm. Hg. In spite of the edema, she was given 5000 to 6000 cc. 
of water daily. During a period of 30 days the patient’s weight decreased 
from 51.0 to 38.4 kilos and the blood pressure dropped to systolic 124 and 
diastolic 74 mm. Hg. Since she had been receiving an adequate diet, the 
loss of 11.6 kilos (25.5 pounds) was due to loss of edema. ° 


The above examples make it quite clear that patients with renal 
disease should always receive enough water so that the specific 
gravity of their urine is at all times well below the maximal gravity 
of which their kidneys are capable. It needs to be repeated that 
edema is not a contraindication to such therapy. 

The physician encounters many patients whose kidneys are 
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normal but who are ingesting little or no fluid, or who are vomiting 
or having a watery diarrhea. May the failure to consider the 
amount of water at hand for renal function under such circum- 
stances jeopardize the previously normal kidneys? Attention 
directed toward this point has afforded us evidence that even 
normal kidneys may be at a great disadvantage through lack of 


water. 
The following records show how various degrees of renal damage 


may unwittingly be permitted to develop: 


CasE 3.—This patient, aged 38, had suffered from attacks of severe 
headaches, drowsiness, and sensory disturbances of the extremities for 
2 years. During this period he had had hypertension without albuminuria. 
On October 23, 1932, another severe headache developed, accompanied 
by an increasing drowsiness that ended in coma. The next day the patient 
was admitted to the University Hospital. The coma was obvious. In 
addition, perspiration was so marked that huge beads were visible on the 
body at all times. The respirations were deep and rapid. The fundi showed 
marked arteriosclerosis of the retinal vessels with retinal hemorrhages. 
Systolic blood pressure was 160 mm. Hg, and the diastolic 90. Up to 
October 26th the patient received no fluid other than that yielded by the 
oxidation of his own tissues. This amounted to about 500 cc. daily. During 
this period he voided about 500 cc. of urine daily. But as already made 
clear, he must have lost much water by evaporation from the skin (perspira- 
tion) and lungs (rapid respirations). The conditions permitted us to cal- 
culate that this amounted to about 2500 cc. daily. Accordingly, the 7000 
to 8000 cc. lost from October 23d to 26th must have reduced the water 
normally present in his body to the extent of 7 to 10 per cent. On the 
morning of October 26th the urine contained 1 per cent of albumin, many 
casts and red blood cells, and the blood non-protein-nitrogen had risen to 
75 mg. per cent. However, the specific gravity of the urine was 1.030 and 
this meant that the renal function was still normal. Accordingly, one 
could not attribute the retention to renal disease. It was, in fact, solely 
due to lack of water, for when the patient received 8000 cc. of water 
intravenously, there was a sharp fall of the blood non-protein nitrogen to 
50 mg. per cent within 24 hours. He died on the 28th. Necropsy clearly 
indicated that the coma had been caused by cerebral hemorrhage. The 
kidneys revealed no gross nor microscopic abnormalities. 


On the basis of these data it would seem that when the body is 
dehydrated to the extent of 7 per cent of its weight, there is only a 
small reserve of body water left. As a result, the water available 
to the kidneys is not sufficient for the excretion of the waste products 
in spite of their high concentrating ability. Furthermore, this 
amount of dehydration is enough to produce albuminuria, casts and 
red blood cells in the urine. But not enough renal damage has yet 
occurred to reduce significantly the concentrating ability of the 
kidneys or cause marked morphologic changes. Dehydration of 
this type is often overlooked by failing to consider those losses of 
water from the body other than the urine. 

Case 4.—This patient was a youth aged 17. It was known that his 


urine had been normal in the past and no urinary abnormalities were found 
when he was admitted to the University Hospital. The acute intestinal 
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obstruction that caused his admission was surgically relieved 4 hours after 
the onset. Following the operation there were persistent vomiting; watery 
diarrhea and drainage from a colostomy tube. In order to meet this loss 
of water the surgeons gave him about 3500 cc. of fluid daily. The convales- 
cence seemed to be progressing satisfactorily. But on the 16th day he 
voided only 250 ce. of urine. It contained albumin, casts and red blood 
cells. The blood non-protein nitrogen was 57 mg. per cent, the blood pres- 
sure 160/90 and the patient was drowsy. When we compared the total loss 
of water from the body with the available water, it was found that he had 
been dehydrating himself to the extent of about 1000 cc. daily. This huge 
dehydration developed in spite of what superficially appeared to be a satis- 
factory supply of water. The effect here was so great that the previously 
normal kidneys were now able to reach a maximal concentration of only 
1.010. This striking decrease in their functional ability was evidence of 
grave damage. At this point 8000 cc. of fluid were given the first day and 
5000 ec. or more each subsequent day for about 2 weeks. As a result of 
this treatment, the blood non-protein-nitrogen and blood pressure returned 
to normal within 2 weeks. But the urine did not. Thus, the severe and 
prolonged dehydration had evidently caused so much renal damage that 
it took the kidneys several months to develop normal urine and concentrat- 
ing ability. 

The paramount importance of a sufficient supply of water is 
again demonstrated. 

We hope that we have by now convinced you that the determina- 
tion of the exchange of water is a powerful addition to our methods 
of investigating the nature of disease. 
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THE BACTERIAL FLORA WITHIN THE STOMACH AND SMALL 
INTESTINE. 


THE EFFECT OF EXPERIMENTAL ALTERATIONS OF ACID-BASE 
BALANCE AND OF THE AGE OF THE SUBJECT. 


By Lioyp Arno.tp, M.D., 


CHICAGO, ILL. 


(From the Department of Bacteriology and Preventive Medicine, University of 
Illinois, College of Medicine, and State Department of Public Health.) 


THE mucosa of the gastro-intestinal tract is the covering of the 
splanchnic body surface. The physician is accustomed to think of 
the alimentary tract as a digestingand absorbingorgan. The hydrol- 
ysis of carbohydrates, fats and proteins takes place within the lumen 
of this tract, hence outside of the body. Bacteria are present within 
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the lumen of the gastro-intestinal tract. This is a unique body 
surface. It is a mucous membrane and has densely populated 
bacterial communities residing in direct contact with it. We wish 
to consider this body surface from the bacteriologic standpoint. 

The bacterial flora of the normal stomach contains a few acid- 
resisting types. The flora of the duodenum and upper half of the 
jejunum contain a scanty enterococcal type; few if any Gram- 
negative bacilli are present in the upper segments in normal indi- 
viduals during the postdigestive state. The contents of the ileum 
has a rich and varied bacterial flora, similar to that present in the 
large intestine. Although the lumen of this tract is a continuous 
tube, the bacterial flora varies considerably within certain levels. 
The digesting and absorbing duodenum and jejunum contain 
few bacteria. The bacterial flora of the various levels of the small 
intestine can.be controlled under certain experimental conditions. 
Arnold! reviewed some of the results obtained in this laboratory 
upon the variations in the endogenous bacterial flora in relation to 
diet and climate. 

There is a relationship between the endogenous bacterial flora 
and the acid-base equilibrium of the contents of the small intestine. 
The contents of the duodenum and upper half of the jejunum has a 
hydrogen-ion concentration of approximately pH 5 to 6.5 during 
the resting postdigestive state. This is biochemically the most 
active zone of the enteric tract. This level can under normal con- 
ditions rigidly control its endogenous bacterial flora. Exogenous 
flora swallowed by mouth rapidly disappear as viable entities from 
the contents of this part of the enteric tract. Our results have led 
us to believe that the acid-base balance mentioned above is an 
index of a normal gastro-intestinal tract. The hydrogen-ion con- 
centration of pH 5 to 6.5 is not detrimental to the growth of 
bacteria in in vitro experiments. When the mucosa of the duo- 
denum and jejunum is normal, this membrane has the power of 
controlling the type of bacterial life residing upon its surface. 

During the period of the specific dynamic action after a protein 
meal, the acid-base equilibrium of the small intestine is not disturbed, 
but the bacterial flora of the large intestine ascends up into the 
small intestine. During the period of specific dynamic action there 
is an interference with the self-disinfecting power of the small 
intestine. The same reaction takes place in a warm and humid 
room, it is also present after a mild form of foreign protein intoxica- 
tion. 

We wish to show in this communication that the wall of the intes- 
tinal ‘tract is not impermeable to bacteria, but that the bacterial 
flora within the lumen of the upper half of the small intestine can 
pass through the wall, and it is the function of the liver and mesentery 
lymph glands to remove from the splanchnic circulation such bac- 
teria as gain entrance into the body through the intestinal mucosa. 
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We wish to show that the gall bladder plays a réle in this bacterial 
cycle. The diminution in gastric acid secretion with- advancing 
age over 40, the changes in the types of bacterial life within the 
lumen of the small intestine, can well be associated with some of the 
dysfunctions observed in the organs within the splanchnic area so 
common in the age group over 40. 

Experiments. Methods of Changing the Distribution of the Intes- 
tinal Bacterial Flora. Certain surgical procedures have been car- 
ried out upon the gastro-intestinal tract of dogs so as to fix given 
portions of the small intestine beneath the skin. Material can be 
aspirated for chemical and bacteriologic studies, and the injection 
of desired bacteria or chemicals into the lumen of the tract can be 
carried out at any desired levels.2, Another method has been to 
prepare non-leaking gastric and cecal fistule. The time, rate and 
concentration of bacteria and other substances can be followed 
from the stomach to the large intestine. We have studied the 
bacterial flora of the small intestine by combining these two methods 
upon the same group of animals. A third experimental method 
has been to sacrifice the animal after a given period of time following 
oral administration of the test bacteria. General and local anesthe- 
tics have been used to expose the small intestine and material 
injected directly into the lumen. Such animals were killed after a 
certain period of time. 

The relationship between the acid-base equilibrium and the 
bacterial flora of the duodenum was reported by Arnold and Brody.* 
When the reaction is changed by injecting alkalin-buffered phos- 
phates there appears within a short period of time a coli-aérogenes 
bacterial flora which is common under normal conditions to the 
large intestine. Animals placed in warm and humid temperature 
rooms show a change in the distribution of the enteric flora. The 
fecal type of flora of the lower intestinal tract was found in the 
lumen of the duodenum during the period of fever following foreign 
protein injections. The duodenal flora returned to normal as soon 
as the animal recovered.* The gastro-intestinal irritant in certain 
Salmonella food poisonings causes a change in the distribution of 
the endogenous bacterial flora.® 

Associated with the ascension or extension of the flora from the 
lower segments of the intestinal tract into the duodenum and upper 
jejunum is a loss of the power to destroy foreign or exogenous bac- 
teria ingested by mouth. The body surface covered by the mucosa 
of the upper half of the small intestine is a specialized absorbing 
area. Ferments hydrolyze proteins, sugars and fats within the 
lumen of this part of the digestive tract and absorption proceeds 
rapidly. This part of the alimentary canal is relatively free of 
bacteria. The undifferentiated enterococcus type composes the 
endogenous flora and these are present in relatively small numbers. 

Furby®* has shown that manipulation of the small intestine in the 
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anesthetized animal causes a loss of the power to control the bac- 
terial flora in contact with the mucosa. Kaufman’ has shown that 
the oral administration of saponin in mice causes the sudden appear- 
ance of a coli-aérogenes type of flora in the stomach. Associated 
with this was a change in the acid-base equilibrium. Nedzel® has 
extended these observations to dogs. In addition to confirming 
Kaufman, this worker showed that there was an extensive invasion 
of the splanchnic organs with B. coli at the time of the alterations 
in the bacterial flora and acid-base. equilibrium within the lumen’ of 
the stomach and upper part of the small intestine. Nedzel® has 
gone farther and shown that when the stomach is isolated from the 
small intestine in acute experiments and saponin is injected into the 
lumen, B. coli appears in viable form within a few minutes. Before 
the administration of the saponin repeated cultures from the stomach 
did not show the presence of any members of the coli-aérogenes 
group. This would exclude ascension of B. coli from the distal 
segments of the enteric tract. Seidmon® has found a change in the 
bacterial flora and also in the acid-base equilibrium of the small 
intestine in avitaminosis. Nedzel and Arnold'® showed a cyclic 
circulation of bacteria from the lumen of the intestinal tract into 
the splanchnic circulation. The bile was shown to contain some of 
the intestinal test bacteria and in this way these microérganisms 
are returned to the lumen of the intestinal tract. These workers 
used fresh egg white as a medium to increase the rate of passage of 
bacteria through the wall of the intestine. At least a larger number 
of viable bacteria can be demonstrated to be present in the liver 
and mesenteric lymph node after the application of fresh egg white 
to the mucosa of the duodenum and jejunum. 

Finder"? showed that bile and also fresh egg white administered 
by mouth cause a decrease in the acid secretion of the stomach for 
a short period after ingestion. Finder and also Simon™ have used 
bile as a vehicle to convey an antigen through the stomach and there- 
by obtain the optimum conditions for intestinal absorption. The 
inhibition of acid secretion by the stomach is accompanied by shift- 
ing of the acid-base balance of the upper part of the small intestine 
toward the alkalin side. In our experience this is associated with 
increased permeability of the intestinal tract.' 

The wall of the intestinal tract does not seem to be an impermeable 
membrane. Fisher'* has shown that yeast can be demonstrated in 
the liver and mesentery lymph nodes of animals after oral ingestion. 
Yeast as well as bacteria are rapidly destroyed within the body after 
passing through the mucosa of the intestinal tract. The time 
interval of examination must be less than 3 hours; we have found 
more viable ingested bacteria and yeast in the organs of the splanch- 
nic region 3 hour after ingestion than at any other time interval. 

The alterations in the equilibrium of the vegetative controlling 
apparatus of the body have been produced in all of the methods 
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we have employed in studying the bacterial flora and acid-base 
balance of the lumen of the intestinal tract as well as the permeabil- 
ity of the wall of this tract. This was dealt with in detail in connec- 
tion with the demonstration of viable bacteria in the thoracic duct 
lymph after intraduodenal injection.! The in wtro acidity or alkalin- 
ity of the duodenum, at the time of disappearance or prolonged 
viability of bacteria within the lumen of this organ, has not proved 
to be detrimental to bacteria. We have interpreted the acid-base 
balance and the type of bacterial flora within the lumen of the small 
intestine as dependent upon the functional status of the mucosa. 
The splanchnic body surface or the mucosa of the alimentary tract 
possesses the power in the normally reacting animal of controlling 
the viable bacterial flora residing within its lumen and contact 
with the mucosa of the upper portion of this tract. There is a deli- 
cate adjustment of the acid-base equilibrium within the lumen of the 
cephalad half of the small intestine. 

The bactericidal power of the acidity of the gastric juice has been 
studied by Johnson and Arnold'* in in vivo experiments. Dogs with 
non-leaking gastric fistula were used for these experiments. Bac- 
teria were introduced into the stomach through the fistula; speci- 
mens were removed at frequent time intervals. Bacteriologic 
cultures and chemical titrations of the relative acidity were deter- 
mined. A stomach containing free acid was found to destroy the 
viability of the bacteria. When no free acid was present, the bac- 
teria remained viable. These observations substantiate the accepted 
theory of the bactericidal action of the free hydrogen-ion in the gas- 
tric juice. The acid-secreting stomach does not seem actually to 
destrey bacteria. The same bacteria reappear in the stomach as 
soon as an acid deficit occurs. We have substantiated the old obser- 
vation that many stainable bacteria are present in the contents of 
the free acid stomach although none grow on bacteriologic media. 
But if time is allowed for the disappearance of the free acid, some 
of the bacteria grow on media. Bacteria were introduced into a 
fasting acid-deficit stomach. Specimens removed at frequent inter- 
vals showed a large number of viable bacteria. The animal was 
allowed to smell meat. The free acidity following this method 
of stimulation of gastric juice was associated with non-viable or 
culturally sterile gastric contents. After this period of stimulation 
had passed and an acid-deficit was again present, the test bacteria 
introduced at the beginning of the experiment reappeared in large 
numbers. In all of our experiments there was a correlation between 
the acid-base balance of the contents of the lumen of the stomach 
and the viable bacteria. When free hydrogen-ions appear, the bac- 
teria within the contents are non-viable. Bacteria are viable when an 
acid-deficit condition exists. Two waves of free acidity with alter- 
nating acid-deficit periods over a time interval of 6 hours have been 
frequently observed. The subcultures of the contents are sterile 
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during periods of free acidity and the cultures are overgrown with 
the test bacteria during periods of acid deficit. Johnson and Arnold 
removed specimens from the free-acid stomach, after introducing 
bacteria, and neutralized this material in vitro. Subcultures made 
from the original acid-reacting gastric contents and the neutralized 
specimens were sterile. When bacteria are viable in an acid- 
deficit stomach and some of the contents is removed and acidified 
in vitro, the subcultures become sterile on the same media. The 
bactericidal action of the free hydrogen-ion can be demonstrated 
in in vitro experiment. 

Johnson and Arnold investigated this phenomenon of viability 
of bacteria within the gastric lumen in the following manner: The 
gastric response of each of our experimental animals was well 
known after working for 15 months with them. Bacteria suspended 
in saline were introduced into the free-acid secreting stomach of a 
dog. The total contents was removed as soon as it was completely 
acidified. Bacterial cultures were made. This material was next 
neutralized with sodium hydroxid solution. Cultures were again 
placed upon agar and in broth. The neutral content was now intro- 
duced in an acid-deficit stomach of a second dog. Of the original 
test bacteria 200,000 per cc. would appear in a viable state within 
5 minutes in the second dog. Both of the free-acid reacting material 
from the first dog’s stomach and this same specimen after in vitro 
neutralization was sterile when cultured in the same amounts upon 
the same media. If the same experiment is repeated, but the neu- 
tralized gastric contents of the first dog is passed through a Berkefeld 
filter, no test bacteria can be demonstrated in the gastric lumen of 
the acid-deficit second dog. We are not dealing with a filter-passing 
substance as determined by this technique. Nedzel'* performed 
acute experiments upon dogs under nembutal anesthesia. The stom- 
ach was isolated and Johnson’s findings were substantiated. Intra- 
cutaneous injections of histamin were used to produce acid secre- 
tion. Alkalin phosphate was introduced into the gastric lumen to 
neutralize the acidity. The stomach was separated from the duo- 
denum and regurgitation of.intestinal contents into the gastric 
lumen was excluded. Test bacteria are non-viable when transferred 
from the stomach containing free acid to growth promoting media. 
But if alkalin phosphate is now introduced into the gastric contents 
to neutralize the free acid, the test bacteria originally introduced 
become viable and grow when placed upon nutrient media. 

The control of the bacterial flora within the lumen of the stomach 
seems to be a complicated mechanism. The acid secreted by the 
mucosa does not seem to be bactericidal within the lumen of this 
organ. Another interesting observation was recorded by Ryan."’ 
This worker used a modification of Hauduroy’s'® technique of a 
series transfer of bacterial cultures. The postdigestive empty 
stomach and duodenum were shown to be free of any bacterial 
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growth when surface swabs were smeared well over agar media 
and incubated 48 hours. But if this apparently sterile agar surface 
is washed off with a little sterile saline and transferred to a second 
agar petri dish, smeared well over the surface and again incubated, 
no visible growth occurs on the surface. Ryan repeated this tech- 
nique for several transfers. After the 5th to the 20th transfer a 
growth would appear on the agar surface. There have been controls 
with only saline used for the original inoculation and these transfers 
have remained sterile for over 50 transfers. The mucosa of the 
stomach and duodenum are not sterile if the technique used by 
Ryan is employed. This same technique is now being applied to a 
variety of apparently sterile materials. 

Andrews and his coworkers'®° have shown that bacteria already 
present locally in tissue can be made to multiply when the area is 
damaged in certain ways. It is interesting to note that the B. 
welchii was the organism of greatest concern to Andrews. This is the 
spore-bearing type of intestinal bacteria. The work in this labora- 
tory has dealt mainly with the bacteriology of the upper part of the 
small intestine. Fisher®! has shown that yeasts are’ absorbed from 
the large intestine in dogs. A particularly interesting part of 
Fisher’s experiments dealt with the increase in the viable yeast 
cultured from the internal organs after rectal injection of yeast 
and oral administration of egg white. Shuger®” showed that after 
the introduction of sterile saline by rectum to dogs, B. coli could 
be cultivated from the mesenteric lymph node, liver, spleen and 
lung of 75 to 100 per cent of the animals within 15 minutes. The 
viable bacteria decrease rapidly and are not demonstrable after 45 
minutes. Certain exogenous bacteria were suspended in saline and 
administered by rectum and were cultivated from certain internal 
organs shortly after intrarectal injection—B. prodigiosus, B. murii 
and B. welchii were the bacteria used by Shuger. Reith and 
Squier” have shown that 293 healthy persons gave 113 positive 
blood cultures. Some of these had demonstrable focal infections 
but could be classed in general as healthy persons. It is entirely 
possible that there is a physiologic bacteriemia in the portal blood 
returning from the gastro-intestinal tract. The types of bacteria 
composing the endogenous flora of the intestinal tract (enterococci, 
Streptococcus fecalis, coli-aérogenes, aciduric bacteria) are non- 
antigenic. This may well be due to the early and persistent contact 
these bacteria have with the body cells. They normally pass into 
the portal system and also in the lymph system and are usually 
phagocytized within the splanchnic area. 

The physician seldom considers the lining mucosa of this tract 
as a body surface. When considered from this standpoint the con- 
tents of the lumen of the enteric canal becomes important. The 
acid-base equilibrium of the material within the lumen of the gastro- 
intestinal tract as well as the variety and density of the bacterial 


4] 

| 


478 ARNOLD: BACTERIAL FLORA ‘ 


communities residing upon this body surface are of importance in 
health and disease. The gastro-intestinal tract must be considered 
from a new standpoint or rather the present viewpoint should be 
extended to include certain newer bacteriologic information. The 
changes in the functional status of the gastro-intestinal tract during 
the last third of life are well known. There are changes in the 
response of the gastric mucosa to physiologic stimuli as recorded 
by a variety of reports upon gastric aspiration of older people. 
Van der Ries*‘ reviewed the literature upon the relationship between 
the acid gastric secretion and the bacterial flora of the small intes- 
tine. Diminished concentration of acid in the stomach was asso- 
ciated with an increase in the number and also an increase in the 
variety of bacteria within the lumen of the small intestine below 
the pylorus. Ricen, Sears and Downing” found only a few aciduric 
bacteria in the duodenum of their normal subjects. They found a 
mixed and rich flora in this region in achlorhydric patients. Bloom- 
field and Keefer®*’ concluded that as people grow older they tend 
to secrete a less acid gastric juice. Davies and James?* report upon 
the gastric analysis of 100 normal healthy people over 60 yearsfof 
age; achlorhydria was present in 32 per cent, hypochlorhydria; in 
12 per cent, normal in 43 per cent and high secretion in 13 per cent. 
Poeschel?® found anacidity so prevalent in older people that he 
cautions against placing too much weight on this test in gastric 
carcinoma diagnosis. MacLean and Griffiths*® and Norris*! have 
emphasized the automatic and self-limiting process of gastric acid 
secretion. Klinge* considers the gastric mucosa to have a bac- 
terial killing power independent of its hydrochloric acid secretion. 
Mueller and Petersen* called attention to the fact that gastric 
secretion is associated with hyperemia, dilation of the stomach and 
during this physiologically active phase of the stomach and other 
glands in the splanchnic area there is a relative decrease in the 
functional status of the skin and underlying muscle systems. They 
bring up the autonomic regulation of gastric secretion as a corre- 
lated function of the vegetative nervous system. Mettier*‘ has 
shown the dependence of the acid-base equilibrium of the upper 
end of the small intestine upon the acid content of the lumen of the 
stomach. Stuart*> has shown that there are two toxic substances 
in B. coli cultures. The Berkefeld filtrate of a 48-hour B. coli cul- 
ture contains a heat-labile neurotropic toxic substance. The Berke- 
feld filtrate of a 14-day-old broth culture of B. coli contains a heat- 
stable enterotropic toxic substance. The oral administration of 
2.5 ce. per kilo to rabbits every 3d day for 5 weeks of this entero- 
tropic toxic B. coli filtrate causes diarrhea after 3 to 4 weeks, loss 
of weight and death after 8 to 12 weeks. The rabbits were young 
and fed carrots and cabbage daily. The controls gained weight in 
the normal manner. Plantenga*® carried out a similar experiment 
upon young calves and observed similar reactions. It is then pos- 
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sible to cause a chronic diarrhea in certain animals by continuous 
oral administration of by-products of growth of B. coli. Stuart 
isolated the coli strains used in his experiments from rabbits, he 
was using the endogenous coli for this animal. Moro’s*?#8 ideas 
upon the endogenous source of summer diarrhea in infants is an 
example of the type of reaction under discussion. Moro found a 
rich B. coli flora in the duodenum of infants with dyspepsia and 
fever associated with diarrhea, and could not find any abnormal 
bacteria in the feces. He regarded the B. coli in the duodenum, 
where they are normally seldom found and if so only in small 
numbers, as the source of the toxic material causing the symptom 
complex in these infants. Catel*® can be cited as doing a type of 
work along the same line from Bessau’s Clinic. The various fatty 
acids produced from milk by bacteria found in the upper enteric 
levels have been investigated by this group of workers to explain 
the systemic intoxication of infants. The author’s conception of 
this problem has been published elsewhere.*° 

The changes in the acid-base balance and in the endogenous 
bacterial flora of the upper part of the small intestine during advanc- 
ing ages over 40 bring up a question of gradual alterations in the 
normal equilibrium with the development of a chronic or persistent 
disturbance within the lumen of the duodenum and upper jejunum. 
In our experimental work we have been led to believe that more 
bacteria can be demonstrated to be viable in the splanchnic organs 
if we can change the gastro-intestinal tract to approximate that 
found in the hypogastric functioning types so often encountered ' 
in older people. 

Summary. The mucosa of the gastro-intestinal tract has been 
considered as a body surface covering layer. The acid-base balance 
and the bacterial flora of the stomach, duodenum and jejunum are 
associated together. Alterations in the acid-base balance toward 
the alkalin side are associated with the appearance of a coli-aérogenes 
type of flora in the duodenum and even in the stomach. Evidence 
has been presented to show that in addition to ascension of this 
flora, the same types can appear within the lumen after the con- 
tinuity of the tract has been interrupted. Attention is called to 
the importance of the bacterial flora in contact with this splanchnic 
body surface in the older age groups. This may be a significant 
factor in some of the degenerative or retrogressive diseases of later 
life. The action of the acid gastric juice upon bacteria has been 
shown to be more bacteriostatic than bactericidal in nature. These 
findings are significant from an epidemiologic standpoint. 
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EARLY remission in pernicious anemia is accompanied by an 
increase in reticulated red blood cells. The degree of reticulocyte 
response was shown by Minot and his associates to be uniform and 
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predictable in relation to the erythrocyte count before treatment 
with liver.!. Subsequently the daily determination of the reticulo- 
cyte percentage until a maximum value is obtained has been the 
generally accepted means of assaying the potency of other modes 
of treatment proposed for this condition. 


The formula: R = aaa obtained by combining the 
two equations of Minot and Cohn: EpR = ie = 0.73 — 0.2 Eo, 


in which Eo represents the erythrocyte count at the beginning of 
treatment, Ep the erythrocyte count at the time of the maximum 
reticulocyte response, and R the maximum percentage of reticulo- 
cytes, was found by Riddle in this laboratory to be reasonably 
accurate in predicting the magnitude of the reticulocyte percentage 
response in cases treated with the usual dose of liver extract orally.’ 

Observations on patients undergoing treatment with desiccated 
stomach derived from 265 gm. of original tissue indicated that a 
definitely greater response could be expected from this form of 
therapy than from the oral administration of liver extract No. 343, 
derived from 600 gm. of fresh liver.? With the assistance of Dr. 
W. D. Baten, of the mathematics department of the University of 
Michigan, a formula has been devised which expresses the mathe- 
matical relationship between the initial erythrocyte count and the 
maximum reticulocyte percentage, the data employed being obtained 
from the study of 43 cases of pernicious anemia each receiving 40 gm. 
of desiccated stomach daily. 


= 21:8 — 25.9 Eo 
1 + .57 Eo 


A similar formula has been prepared from the initial erythrocyte 
count and the maximum reticulocyte percentage values obtained 
from 39 cases of pernicious anemia each treated with a single dose 
of intravenous liver extract made from 100 gm. of liver. This form 
of therapy leads to a reticulocyte response of considerably greater 
magnitude than is secured from the oral administration of liver, 
liver extract, or desiccated stomach. 

93.7 — 24 Eo 


R- 47 Eo 


Curves are presented which express the correlation of the initial 
erythrocyte counts and maximum reticulocyte percentage responses 
obtained with oral liver extract (Riddle), desiccated stomach and 
intravenous liver extract therapy. 

Tables are given of the expected maximum reticulocyte percentage 
response calculated by the above formule from various initial 
erythrocyte counts. 
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Tue Expectep MaximuM RETICULOCYTE PERCENTAGE AFTER DIFFERENT MOopDEs 
or TREATMENT IN PERNICIOUS ANEMIA, WITH VARIOUS RED BLoop CELL Counts. 


Oral Liver Extract Desiccated Stomach Single Intravenous Dose 
(From 600 grams of (From 265 grams of of Liver Extract 
liver daily). stomach daily). (From 100 grams of liver). 
0.73 — 2 Eo ae 91.6 — 25.9 Eo ws 93.7 — 24 Eo 
~ 0.73 + 0.8 Eo 1 + .57 Eo 1 + .47 Eo 
Eo R Eo R Eo R 
61 66 70 
55 61 66 
50 56 61 
45 52 57 
41 48 54 
38 45 50 
34 41 47 
31 38 44 
29 36 41 
26 33 38 
24 30 36 
22 28 33 
20 26 31 
18 24 
‘17 22 
14 
12 16 


AR 


CH 


CH ot 

CAH IPH 


Initial red blood cell count in millions per c.mm. 
Maximum reticulocyte percentage. 


Eo 
R 


It should be borne in mind that the error in counting red blood 
cells when their number is within normal limits is about 5 per cent, 
and that with lower counts the error may be greater. Furthermore, 
as the number of reticulocytes in the peripheral blood is constantly 
fluctuating, it is unlikely that the maximum value will be obtained 
when only one count is made daily. Consequently strict agreement 
between the data of the tables and observations on individual 
patients is not to be expected. 

The significance of the different degrees of response on the part 
of the reticulocytes probably lies in the rate at which the potent 
material reaches the bone marrow, and not on the total amount of 
potent material administered to the patient. Whereas a maximum 


| 
i 
| 
ip 
| 
| 
1 
| 
| 
| 
| 
| 
2 
2 
2 
| 2 
2 
3 
3 
y 3 
| 
| 3 
| 
| 


MAXIMUM % OF RETICULATED RED BLOOD CELLS (R) 


INTRAVENOUS LIVER EXTRACT THERAPY IN PERNICIOUS ANEMIA 483 


reticulocyte response may be obtained with an extract derived 
from 100 gm. of liver given intravenously, at least 30 times this 
amount is required wa the oral route. This suggests either incom- 
plete absorption from the gastro-intestinal tract or partial destruc- 
tion by digestion. The substance normally present in the stomach 
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Correlation of maximum reticulocyte values and initial blood cell counts during 
treatment with oral liver extract and Ventriculin (daily) and intravenous liver 
extract (single injection derived from 100 grams of liver). 


which is believed to play an essential part in the formation of red 
blood cells is associated with digestion and its ultimate effect upon 
the bone marrow is dependent upon absorption by the gastro- 
intestinal mucosa. The active principles of stomach and liver 
differ in their physical and chemical properties. In the normal 
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individual it has been shown that the liver is a storage depot from 
which the hematopoietic substance may be transported by the blood 
to the bone marrow as required.‘ In this process gastro-intestinal 
absorption plays no part. This difference in the mode of utilization 
by the normal individual of the blood-forming substances present 
in his stomach and liver offers a possible explanation of the superior- 
ity, in pernicious anemia, of the oral administration of stomach to 
that of liver in smaller dosage per gram of original tissue. On the 
other hand, liver extract intravenously approximates more closely 
the normal method by which a substance stored in the liver would 
be supplied to the rest of the body. The tables of normal “reticulo- 
cyte response”’ may be used as standards in evaluating the potency 
of liver or stomach tissue preparations. A maximum reticulocyte 
percentage significantly below these percentages when correspond- 
ing dosages have been used in a patient with true pernicious anemia 
suggests (a) inadequate potency, (b) an infection preventing a 
proper response, (c) incomplete absorption, (d) arteriosclerosis.°® 

Conclusion. A comparison is drawn between reticulocyte response 
in pernicious anemia induced by customary doses of oral liver 
extract, desiccated stomach (Ventriculin) and intravenous liver 
extract. It is suggested that the effectiveness of these modes of 
treatment depends upon the amount of potent material which 
becomes available to the bone marrow. 
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THE EFFECT OF EXERCISE ON THE LEUKOCYTE COUNT IN 
PULMONARY TUBERCULOSIS. 


By Jacos Kaminsky, M.D., 
SENIOR PHYSICIAN, MIDDLESEX COUNTY SANATORIUM; INSTRUCTOR IN TUBERCULOSIS, 
BOSTON UNIVERSITY SCHOOL OF MEDICINE, 
WALTHAM, MASSACHUSETTS. 


Reports dealing with the leukocytic picture in pulmonary tuber- 
culosis usually stress the importance of taking the counts during 
morning hours and during the same hour of the day for the same 
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patient on successive counts. The state of the patient, especially 
with reference to rest and posture before and while the count is 
taken, was given little consideration. The investigations of Garrey 
and Butler! show how alterations in the physiologic state of 
the normal individual may result in definite and, at times, marked 
changes in the leukocyte count. These investigators have found 
that when a normal individual is in a state of complete relaxation 
resting in a recumbent position, the leukocyte count falls rapidly 
and progressively until after a sufficient time, usually less than 1 
hour, the count will reach a minimum which for most human indi- 
viduals lies between 5000 and 6000 leukocytes per c.mm. of blood. 
This level they have designated “basal level.” For most individuals 
pursuing the ordinary routine work of a medical school laboratory 
the leukocytes averaged around 9000. This they have designated 
“activity level.” They also state that under severe physical effort 
the count may reach very high levels and that nervous and psychic 
factors may also raise the leukocyte count. The “basal” count in 
a given individual was found by these authors to be constant from 
day today. They did note, however, that there was a slight increase 
in the “basal. level” in the late hours of the day. The rise in the 
leukocyte count following alterations in the physiologic state of the 
individual is attributed by these investigators to vasomotor changes 
which result in the liberation of leukocytes trapped in unused 
capillaries. 

Since February, 1932, a series of patients with pulmonary tuber- 
culosis on the author’s service was followed with frequent total 
and differential leukocyte counts; over 1000 counts were made and 
since June, 1932, following the lead of Garrey and Butler, all the 
counts were made under “basal’’ conditions. In a few instances 
leukocyte counts were also made after a few minutes’ walk, and 
when the results of the “basal” and “activity” counts were com- 
pared, it was noticed that the variations were marked in some cases 
and indifferent in others. It was, therefore, thought that it might 
be of interest to note the effect of exercise on the leukocytic picture 
in a larger group of tuberculous individuals. 

Method and Results. In a group of 50 patients with pulmonary 
tuberculosis one “basal’’ and one “activity” count were made. 
For the “basal” count it was required that the patient be in bed 
and at rest for at least 1 hour before the count was taken. The 
patient was not allowed to read, listen to the radio, or engage in 
conversation with room-mates. The patient remained in the recum- 
bent posture while the count was taken. For the “activity” count 
the patient walked to the laboratory (this department is located 
in the same building where the patients are housed). In some 
instances the patient was brought to the laboratory in a wheel 
chair. The activity count was taken while the patient was in a 
sitting position. The time that elapsed between the basal and 
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activity counts varied between 3 and 15 minutes. All counts were 
taken between 9 and 10 o’clock in the morning. In all counts certified 
pipettes and counting chambers were used. The average of four 
large squares was taken for the total count. For the differential 
counts (Wright’s blood stain), 200 cells were counted for each 
smear—polymorphonuclears, lymphocytes, monocytes, eosinophils, 
and basophils. Since the significance of the eosinophils and the 
basophils in the tuberculous process is still an unsettled problem, 
these two types of cells will not be included here. The author has 
done all the differential counts and the total counts were done by a 
well trained technician. 

No definite relationship could be established between the extent 
and activity of the lesion and the changes in the leukocyte count 
due to exercise. The time interval between the basal and activity 
counts likewise did not seem to definitely influence the activity 
counts. 

The activity counts were increased in 38 cases and decreased in 
12 cases. Out of the first group, 19 cases showed increases of less 
than 2000 cells. In 18 cases, the increases ranged between 2100 and 
6800 cells and in 1 case the activity count showed a gain of 16,900 
cells. In the latter instance the patient walked down from the third 
to the ground floor while on his way to the laboratory instead of 
using the elevator as he was instructed to do (this patient has been 
on all day bed rest treatment since October, 1931, and this was his 
first venture in walking down three flights of stairs). 

Of the second group, 8 cases showed decreases ranging from 200 
to 1950 cells and in 4 cases the decreases ranged between 2500 and 
5100 cells. 

Variations in the differential counts occurred in cases with 
increased as well as in those with decreased total activity counts. 
All cell types were affected and variations exceeding 100 per cent 
were noted in a considerable number of cases. The monocyte- 
lymphocyte ratio showed striking changes in some instances. 
(Table 1.) 

Comment. Garrey and Butler, in their observations on normal 
individuals, found that a change from recumbency to standing 
posture causes an immediate rise in the cell count and the activity 
level is reached in less than 2 minutes. A drop in the cell count 
following exercise in some of the cases in this study was, therefore, 
a rather unexpected finding. It is noteworthy, however, that 6 
patients out of the 12 who showed decreases in their activity counts, 
unlike the other 44 patients in the series, were unaccustomed to this 
procedure. Three others in the group were of the high-strung, 
nervous type, and | patient, although he had been having repeated 
basal counts for several months, was nevertheless still skeptical 
about the need of staying in bed at rest for a whole hour before a 
blood count is taken. There is, therefore, the possibility that these 
patients were under a certain degree of nervous tension while they 
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TABLE 1.—Data For BASAL AND Activity Leukocyte Counts In 50 CasEs OF 
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The interpretation of the leukocytic picture in pulmonary tuber- 
culosis is based on the concept that each cell type plays a certain 
réle in the tuberculous process. The polymorphonuclear leukocyte 
is regarded as the chief cell in the formation of tuberculous abscesses, 
the monocyte is principally concerned in tubercle formation and 
the lymphocyte is associated with processes of repair. Predominance 
of a cell type or an increase or decrease of one or more of these cell 
types in the peripheral circulation are thought to reflect the status 
of the tuberculous lesion. Obviously, variations in the leukocytic 
picture due to alterations in the physiologic state of the patient 
may obscure the true condition of the case. Such physiologic 
variations may be eliminated to a certain extent by doing the leuko- 
cyte count under basal conditions. 

Summary. 1. In 50 tuberculous patients leukocyte counts were 
made after 1 hour’s rest in bed and the results compared with those 
of blood counts taken after some exercise. 

2. Thirty-eight cases showed an increase in their total counts 
following exercise (increases of more than 2000 cells were obtained 
in 19 cases); 12 cases showed a decrease in their total counts taken 
after exercise. 

3. Striking variations were noted in some of the differential 
counts taken after exercise; increases in the cells of some types 
exceeding 100 per cent were encountered. 

4. The value of performing leukocyte counts under basal condi- 
tions in the study of cases with pulmonary tuberculosis is empha- 
sized. 


Nore. I wish to express my appreciation to Dr. Sumner H. Remick, superin- 
tendent of the Middlesex County Sanatorium, for his interest in this study. 
I am indebted to Miss Olive F. Allebaugh for much valuable technical assistance. 
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SPONTANEOUS CEREBRAL VASCULAR ACCIDENTS IN 
DIABETES. 


By R. Jorpan, M.D., 


AND 
Preston Watters, M.D., 
BOSTON, MASS. 


(From the Joslin Diabetic Unit and the George F. Baker Clinic of the 
New England Deaconess Hospital.) 


ARTERIOSCLEROSIS is now the chief foe of diabetics, causing 48 
per cent of the deaths in the late Banting era (Joslin, 1930). Among 
the fatal cases due to arteriosclerosis in the entire Banting era, 
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predilection was shown for the heart in 43 per cent, for the periph- 
eral arteries in 30 per cent, and for the brain in 16 per cent. Root 
and Graybiel (1931) of this clinic have described the most important 
phase of arteriosclerosis of the heart, and McKittrick and Root 
(1928) have described such disease of the peripheral arteries. We 
now present a brief report of the third most important group of 
arteriosclerotic, diabetic patients: those suffering from cerebral 
vascular disease, which causes 7 per cent of all diabetic deaths 
(Joslin, 1930). 

The present report deals with 70 unselected (except as stated 
below) cases of cerebral vascular accidents in Dr. Joslin’s diabetics. 
Most, but not all, of the cases had some sudden attack which left 
evidences of a unilateral brain lesion, such as hemiplegia or hemi- 
anopsia. A few of the cases had a more gradual onset of their 
trouble, suggesting thrombosis. The degree of involvement varied 
from weakness of the right hand associated with speech defect of 
2 days’ duration to complete unconsciousness and hemiplegia 
resulting in death. All of the cases can be classified as suffering from 
apoplexy. Cases due to embolism, inflammatory lesions, brain 
tumor or trauma were excluded. 

The age at onset of the apoplexy varied from 46 to 77 years with 
an average of 62.2 years for the 70 cases as opposed to an average 
age of 50 years found by Webster (1929) in a series of 125 cases of 
cerebral hemorrhage, only 2 of which were known diabetics although 
6 others had glycosuria. This agrees with Root and Graybiel’s 
(1931) finding of an average age of 60 years at onset of angina in 
diabetics as compared with that of 57 years in non-diabetics (White, 
quoted by Root and Graybiel). In Webster’s series there were 92 
males and only 33 females. In our series there was a reversal of 
sex distribution, 52 females and only 18 males. A similar though 
less marked reversal of the male sex preponderance in angina pec- 
toris was noted by Root and Graybiel in their diabetic angina series. 
Webster reported that the lesion was on the right in 53 per cent of 
his cases as opposed to a far greater predominance on the right as 
noted by earlier observers. In our series in 38 instances the lesion 
was on the right and in 40 on the left. 

The degree of incapacity varied markedly. Of the 70 patients, 
31 are dead; 4 cases died within a short time from the shock and 2 
others succumbed to coronary thrombosis within a week of the 
shock; a total of 11 cases died within less than a year. Of the 39 
living cases none is completely incapacitated either physically or 
mentally. One case has carried out his duties as a judge for 14 
years since the onset of apoplexy; he is now 75 years of age. The 
average duration of life after the first shock for both living and dead 
cases is 3.4 years. These observations are most encouraging, and 
they contrast sharply with Webster’s (1929) statement that 90 
per cent of his cases died within a month. Moxon (1926) noted 
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that 90 per cent of the cases of cerebral hemorrhage died within 24 
hours. 

Possibly one can compare the condition of the circulation in the 
brain with that in the extremities. In diabetic gangrene the slow 
development of intimal changes encourages an extensive collateral 
circulation in the legs (McKittrick and Root, 1928). Perhaps a 
similar mechanism in the cerebral circulation helps to reduce the 
number of rapidly fatal vascular accidents. 

Root and Graybiel (1931) stated that ‘““The diabetic patient with 
angina has a poorer prognosis than the non-diabetic patient.” 
This may be due to the fact that, because of the relative insensitive- 
ness of the diabetic with poor circulation, organic disease of the 
coronary vessels and the myocardium may be further advanced 
when the symptoms of angina pectoris appear than in the non- 
diabetic. In following up these groups and in studying new cases 
treated by more modern dietary methods, a change in the prognosis 
may be found. During 1933 Dr. Root will reinvestigate the ques- 
tion of circulatory disease in diabetics. 

Fifteen cases had more than 1 attack of apoplexy and 5 of these 
are still alive. In fact one man with diabetes of 19 years’ duration 
is still alive after 3 such attacks. Of the 15 cases 9 died as a result 
of the second shock, and the 10th died with coronary thrombosis 3 
days after the second shock. The average interval between attacks 
was 1.7 years. The average age at death for the fatal cases was 
65.5 years, but it must be remembered that 39 of these 70 cases are 
still living. 

Of the 31 fatal cases 14 died of cerebral disease, 8 of arteriosclerotic 
heart disease, 3 of pneumonia, 1 of gangrene, 1 of nephritis, 1 of 
diabetic coma, 1 of peritonitis, 1 of volvulus, and 1 of an unknown 
cause. 

In the etiology of the condition arteriosclerosis and hypertension 
were the two outstanding factors. Arteriosclerosis in one site or 
another was recognized in 64 of the 70 cases, an incidence of 91.4 
per cent as opposed to Webster’s (1929) series of 68.7 per cent. 
Coronary disease was present in 15 cases, and 2 others had beart 
disease presumably of arteriosclerotic origin. There were 11 cases 
of gangrene. Two of the apoplectics had both gangrene and coronary 
disease, 1 of whom died at the age of 50 years, having had diabetes 
153 years. Of the 70 cases 48 had hypertension. The diagnosis of 
hypertension was made from the history alone in 3 cases, and no 
figures were stated. Our criterion for hypertension was either a 
systolic pressure of 170 mm. or more or a diastolic of at least 100 mm. 
The average maximum systolic pressure in the remaining 45 cases 
was 206 mm., the average diastolic 107 mm. of mercury. Hitzen- 
berger (1921) found that elderly diabetics had a higher blood pressure 
than non-diabetics of a similar age group. Major (1929) confirmed 
this as to the systolic pressure. However, Adams (1929) found no 
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definite evidence that diabetes per se promotes hypertension. Joslin 
(1928) gives an average systolic pressure of 154 mm. for 100 diabetics 
over 50 years of age. Excluding the 3 patients on whom a diagnosis 
of hypertension was made elsewhere and for whom we lack the 
figures, we find in the remaining 67 cases an average maximum 
systolic pressure of 188 mm. and an average diastolic of 98 mm. 
Webster (1929) found in 105 cases of cerebral hemorrhage an average 
systolic pressure of 177 mm. and a diastolic of 104 mm. 

The incidence of apoplexy of 7 per cent among fatal diabetics 
(Joslin, 1930) and of 8.4 per cent in 2400 autopsies at the Cleveland 
City Hospital (Webster, 1929) would imply that there is little to 
incriminate diabetes as an etiologic agent in the production of 
apoplexy. On the other hand embolism, inflammatory lesions 
(including syphilis), and neoplasm may have increased the incidence 
in Webster’s series, whereas we have eliminated such cases from our 
series. In our 70 cases the diabetes began before the apoplexy in 
60 cases with an average duration of 6.3 years prior to the apoplexy, 
with extremes of 0.5 to 27 years. In 6 cases the diabetes apparently 
developed after the apoplexy, and in the remaining 4 cases at the 
time of the apoplexy. Of the 70 cases 50 were classified as mild 
diabetics, 17 as moderate and 3 as severe requiring more than 30 
units of insulin a day. In 54 of the cases insulin was administered 
at one time or another, and 45 cases had received msulin prior to 
the attack. 

Four of the cases developed diabetes at the time of the apoplexy. 
Each was a case of mild diabetes and only 1 of these was ever given 
insulin. This suggests that these 4 cases may be similar to those 
mentioned by Potter and MacGregor (1925), Elliott (1926), Collier 
(1931) and R@mcke and Skouge (1931). These authors described 
cases with glycosuria resulting from cerebral hemorrhage, and 
Elliott found a blood sugar of 995 mg. per 100 cc. which yielded 
only partially to 260 units of insulin during the next 48 hours. 
Potter and MacGregor (1925) and Rémcke and Skouge (1931) 
found acetonuria as well as glycosuria. It is well known that at 
times injuries to the midbrain may cause glycosuria, and it is well 
to remember this when one sees a case with a sudden onset of coma, 
glycosuria, and even acetonuria. We have one case (No. 10834) 
not included in this series, who had such a sudden attack, and his 
local doctor gave him 40 units of insulin daily for a few days; 4 
weeks later a sugar tolerance test showed no evidence of diabetes. 
Munch-Petersen (1931) has devised a test with adrenalin to dis- 
tinguish between glycosuria of cerebral and pancreatic origin. We 
have not used this test, and cannot comment on its merits. 

The treatment of the apoplexy has been merely symptomatic, 
including rest and diabetic treatment. In 9 cases insulin therapy 
was initiated at the time of the attack. One might infer that the 
cerebral hemorrhage per se exaggerated the diabetes or even caused 
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it, but the inactivity might well be the important factor here. 
Realizing the dangers of hypoglycemia and sudden alterations of 
the water balance in patients with arteriosclerosis or hypertension, 
we have avoided lowering the blood sugar too suddenly or to too 
great an extent. Insulin is begun in small doses and increased 
gradually as necessary; and blood sugar determinations 3 to 4 hours 
after the injection of insulin are made to guide us in such therapy. 
Blotner (1930), Root and Graybiel (1931), and Parsonnet and 
Hyman (1931) have shown the influence of hypoglycemia on the 
occurrence of angina pectoris and coronary thrombosis. Lawrence 
and Hollins (1928) have reported 2 cases of hematuria attributed 
to insulin therapy. Among Joslin’s diabetics are 25 cases of con- 
vulsions during hypoglycemia; and Miller and Trescher (1927), 
Ravid (1928), Joslin (1928), and Criscitiello and Messer (1931) 
have all reported insulin paralyses of a hemiplegic nature. It thus 
becomes obvious that hypoglycemia should be avoided in such a 
condition as apoplexy, or better still in any person who is a potential 
apoplectic. Nevertheless it is equally wise to prevent too high a 
blood sugar or the development of acidosis, and these two require- 
ments are not incompatible if frequent blood sugar determinations 
and urinalyses are made. 

Specific treatment for the apoplexy, such as repeated spinal drain- 
age, has not been attempted by us, although Collier (1931) reports 
good results from it. Indeed Weiss (1929), Cobb (1931), and 
Collier (1931) refer to the damage caused by edema and pressure; 
and decompression therefore might give real relief, especially as 
Cobb (1931) has shown that there is sufficient collateral blood 
supply in the brain, provided edema does not occlude it. On the 
other hand, Kahler (1920) found that in 30 people with brain disease 
the blood pressure rose in 29 cases after lumbar puncture. Meyer 
(1923) found that 10 ce. of 20 per cent glucose intravenously lowered 
the blood pressure in essential hypertension. Allen (1920) main- 
tained that hypertension in diabetics will respond to general and 
diabetic treatment. A comparison of our series with that of Web- 
ster’s non-diabetics (1929) reconciles us to simple and time-honored 
symptomatic treatment. 

Summary and Conclusions. Clinical data on 70 cases of cerebral 
vascular accidents in diabetics are presented, giving the incidence, 
age of onset, prognosis, etiology and treatment. Arteriosclerosis 
and hypertension seem to be the most important etiologic agents in 
the causation of such accidents. 

‘The data suggest that apoplexy in diabetics is not such a hopeless 
condition as might have been feared; there is some evidence that 
diabetics withstand cerebral accidents even better than non- 
diabetics. However, the findings show that diabetics subject to 
arteriosclerosis in one site are prone to have manifestations of 
arteriosclerosis elsewhere. 
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ROENTGENOGRAPHIC DEMONSTRATION OF AN ARTERIO-— 
VENOUS ANEURYSM BY MEANS OF THOROTRAST. 


By Watiace M. Yater, A.B., M.D., M.S. (MeEp.), 


HEAD OF THE DEPARTMENT OF MEDICINE, 


AND 


CHARLES STANLEY M.D., 
HEAD OF THE DEPARTMENT OF SURGERY, GALLINGER MUNICIPAL HOSPITAL, 
WASHINGTON, D. C. 


ARTERIOGRAPHY is being rapidly perfected. Progress has been 
due mainly to the use of thorium dioxid prepared in stabilized, 
colloidal, radio-opaque solution under the trade name of Thorotrast 
Heyden. This substance has been employed by Radt! and others 
since 1929 for roentgenographic “visualization” of the liver and 
spleen. One of us (Yater*) has used this method of hepatosplenog- 
raphy in 100 patients during the past 2 years without noteworthy 
harmful effects. 
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Arteriography with Thorotrast has been used successfully by a 
number of investigators.*+*6.7.8.9 For this purpose the Thorotrast 
is injected directly into the artery, a tourniquet being tightly applied 


_ above the site of injection. For the arm 10 cc. is ample, but for 


the leg 20 to 25 cc. is necessary, both these amounts being much 
smaller than those used for hepatosplenography. After the Thoro- 
trast has been injected into the arterial lumen the tourniquet is 
loosened for a brief moment to allow the radio-opaque substance 
to circulate through the limb and then tightened again. Roent- 
genograms are taken with the tourniquet applied, several different 
positions of the extremity being used for exposures. When the 
tourniquet is released the Thorotrast quickly becomes diluted and 
the blood in the arteries of the extremity is no longer radio-opaque. 
Some experience is necessary in the proper interpretation of the 
films, since density and extent of filling of the vessels vary with 
the technique. 


Successful “visualization” of an arteriovenous aneurysm has 
been reported only once in the literature. This was in a case 
reported by Horton’ in the Proceedings of the Staff Meetings of the 
Mayo Clinic some weeks after our patient had been studied. In 
Horton’s report the Roentgen opaque medium used was not stated. 
The case was one of an abnormal communication between the 
femoral artery and vein produced by birdshot. The fistula was 
not especially well demonstrated in the film. In congenital arterio- 
venous fistulas the communications between the small arteries and 
veins are usually so numerous that good definition is practically 
impossible. There seems to be no reason, however, why a trau- 
matic fistula in many cases cannot be well brought out and its 
architecture and site carefully studied before operation. The fol- 
lowing case illustrates successful “visualization” of an acquired 
arteriovenous fistula, connected with which there was a small 
aneurysmal sac. 


Report of Case. The patient, a negro boy, aged 15, entered this hospital 
on February 26, 1933, without a chief complaint of his own. He had been 
referred because of enlargement of the heart of unknown cause. This had 
been discovered in the syphilis clinic, where he was being treated because 
of a positive blood Wassermann reaction. His health had always been 
good except for measles, mumps and chickenpox. Five months previously 
he had received a load of buckshot from a shotgun in the right arm. His 
arm had been swollen and blue immediately afterward, but these signs 
had gradually disappeared without leaving any disability of the extremity. 
Physical examination was essentially negative except for the heart and 
the right arm. The heart was moderately enlarged, the apex beat being 
8.5 cm. from the midsternal line in the 5th left intercostal space. There 
was a soft systolic murmur at the apex and a higher pitched systolic mur- 
mur at the base, The second aortic sound was accentuated. The right 
arm and forearm were visibly larger than the left. The length of both 
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Fig. 1.—Roentgenogram of the right forearm with the palm upward. The numer- 
ous opaque spots are buckshot. b, brachial artery; r, radial artery; u, origin of ulnar 
artery; s, sac-of the arteriovenous aneurysm; v., vein draining the aneurysm. 
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arms was 48cm. The circumferences of the arms at various points were as 
follows: Arm, 7 cm. above olecranon process: 22 cm. left, 23.8 cm. right. 
Forearm, 7 cm. below olecranon process: 23.5 cm. left, 24.75 cm. right. 
Forearm just above wrist: 15.2 cm. left, 16 cm. right. Hand below thumb: 
20 cm. left, 20.4 cm. right. 

A number of small scars in the antecubital fossa and its neighborhood 
were present where the buckshot had entered. The movements of the 
extremity were normal. Trophic lesions and color changes were not noted, 
and the superficial veins were not dilated. A loud humming sound with 
systolic accentuation was heard with the stethoscope in the right side of the 
neck and down the entire length of the right arm. It was audible even at 
the tips of the fingers. The greatest intensity of the murmur was in the 
antecubital fossa nearer the ulnar side. A thrill was palpable in the extrem- 
ity, but its distribution was not as great as that of the bruit. Its point of 
maximum intensity was much more definite than that of the murmur, being 
about 5 cm. below the middle of the antecubital fossa on the ulnar side. 
The heart rate was 80 per minute, and the rhythm was regular. The 
systolic blood pressure was 140 mm. Hg and the diastolic 80 mm. Hg in 
the left arm; in the right arm the systolic pressure was also 140 mm. Hg, 
but the diastolic pressure could not be determined, the sounds being heard 
loudly down to the zero point. Closure of the fistula by compression 
over the point of maximum thrill did not alter the pulse rate appreciably, 
but the systolic blood pressure in the left arm dropped to 130 mm. Hg. 
The Kahn test of the blood was 4+; hemoglobin, 88 per cent (Newcomer) ; 
leukocytes, 5200 per c.mm. The urinalysis was normal. Determination 
of the oxygen content of the blood in the superficial veins of the right arm 
showed that the blood was practically arterial. A roentgenogram of the 
chest revealed moderate enlargement of the heart. 

A long sharp needle attached to a syringe containing 10 cc. of Thorotrast 
was inserted through the skin over the right brachial artery at about its 
middle.. An anesthetic was not employed. The artery was pierced, and a 
tourniquet was immediately drawn tightly about the upper part of the 
right arm. The Thorotrast was injected into the artery and the needle 
then withdrawn. The tourniquet was loosened slightly for a brief instant 
in order to allow the blood to flow, and then drawn tight again. A roent- 
genogram (Fig. 1) was then taken with the tourniquet in place. This 
shows that the ulnar artery passes into a sac, undoubtedly venous, from 
which the blood flows back up through the arm in a large vein. The film 
shows the exact location and shape of the aneurysm. Permission to operate 
could not be obtained. 
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AN AURICULOSYSTOLIC MURMUR IN THE “TRICUSPID AREA”’ 
DURING CONVALESCENCE FROM ACUTE CORONARY 
OCCLUSION. 
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ASSISTANT PROFESSOR OF MEDICINE, SCHOOL OF MEDICINE, UNIVERSITY OF 
PENNSYLVANIA, 
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INSTRUCTOR IN MEDICINE, SCHOOL OF MEDICINE, UNIVERSITY OF PENNSYLVANIA, 
PHILADELPHIA, PA. 


(From the Robinette Foundation, Medical Division, Hospital of the University of 
Pennsylvania.) 


Durie the past year, we have twice had the opportunity of hear- 
ing high-pitched auriculosystolic murmurs in the “tricuspid area,” 
which have apparently developed and then disappeared during con- 
valescence from acute coronary occlusion. We are unaware of any 
previous reference to this phenomenon in the literature. 


Case Abstracts. Case 1.—D. F., a Russian Jew, aged 67, was known 
to have had diabetes mellitus since 1925. In 1931 his right leg had been 
amputated for threatened gangrene. On March 11, 1932, he was admitted 
to the medical service in this hospital, because of circulatory deficiency in 
the left leg. On March 15, he developed upper abdominal pain of moderate 
severity and vomited several times. The next day the temperature rose 
to 101° F.; the pulse rate became accelerated; the blood pressure dropped 
from 200 systolic and 85 diastolic to 100 systolic and 50 diastolic; rdles 
appeared at the lung bases; and a leukocytosis (14,000) developed. The 
fever and leukocytosis continued for 10 days. The patient suffered trans- 
ient attacks of auricular fibrillation for several days. Electrocardiograms 
showed definite deviations of the RS—-T interval from the isoelectric line 
which disappeared after 12 days. All the findings were typical of acute 
cardiac infarction. The character of the electrocardiogram (Fig. 1-A) 
suggested that the lesion was located in the anterior surface of the left 
ventricle, in the distribution of the left anterior descending coronary 
artery.! 

On March 30, a soft, high-pitched, blowing presystolic murmur was heard 
in the 4th interspace just to the right of the sternum. Its area of audibility 
included the sternum and the region 2 or 3 cm. to either side of it between 
the 3d and 5th interspaces. The intensity of the sound increased for several 
days and then diminished. It disappeared 8 days later. (Fig. 1-B shows a 
simultaneous phonocardiogram and electrocardiogram recorded without 
parallax). The patient subsequently made a fair recovery and was dis- 
charged on May 11. 

Case 2.—M. G,, a Polish Jew, aged 54, was apparently in his normal 
state of health until November 5, 1932, when he had an attack of pain, 
20 minutes in duration, centering beneath the lower sternum, extending 
over the precordium, and radiating down the left arm. The next morning 
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after breakfast he suffered a similar attack. On November 10, he visited 
the Out-Patient Department of this hospital and while waiting on a bench 
was again seized with severe pain about the heart. As the attack did not 
pass off, he was referred to the ward on the service of Dr. Alfred Stengel. 
The pain lasted 24 hours, requiring morphin to make it endurable. The 
blood pressure, which on admission was 140 systolic and 90 diastolic, 
dropped slightly to 120 systolic and 70 diastolic that afternoon. Rales 
appeared at the lung bases. Fever and leukocytosis developed the next 
day, and persisted for a week. Disturbances in cardiac rhythm were fre- 
quently noted. There were many extrasystoles. Transient paroxysms of 
tachycardia, auricular fibrillation and heart block were observed and graph- 
ically recorded. Electrocardiograms were obtained 3 hours after the onset 
and repeatedly after that. They showed deviations of the RS-T' interval 
from the isoelectric line which disappeared after 14 days. Most of the 
classical features of recent cardiac infarction were present. The electro- 
cardiograms (Fig. 2-A) suggested that the lesion was located in the anterior 
surface of the left ventricle.! 

The patient’s heart was ausculted carefully each day. On November 15, 
5 days after admission, a soft high-pitched blowing presystolic bruit was 
heard over the sternum, and to either side of it, at the level of the 3d, 4th 
and 5th interspaces. The sound seemed to increase in intensity for about 
9 days and it then began to diminish. On December 4 it was quite indistinct. 
and 2 days later, 22 days after it first became audible, it disappeared. 
(Fig. 2-B is a simultaneous phonocardiogram and electrocardiogram re- 
corded without parallax.) 

During one attack of partial heart block, it was obvious that this murmur 
was related to auricular rather than to ventricular activity. During several 
attacks of auricular fibrillation, the murmur seemed to disappear. How- 
ever, on November 29, during an attack of auricular fibrillation, the murmur 
was heard by several observers. At this time it occurred in early diastole 
shortly after the second sound and was inaudible in the presystolic period. 

The patient recovered slowly. He was discharged on December 31. 
He was last seen on January 23, 1933, at which time he was much restricted 
by his cardiac lesion. 


Discussion. We have no data concerning the frequency of this 
parasternal, auriculosystolic murmur in coronary occlusion. Be- 
cause of its location and character it might readily pass unnoticed. 
It may not be very uncommon, since we were able to discover a 
second case within a year. The quality of this murmur, and its 
point of audibility over the “tricuspid area,” are unusual enough 
to make its presence of possible diagnostic assistance in certain 
cases. 

In one case the murmur was heard from the 15th to the 23d day. 
In the other, it was first heard on the 5th day and disappeared on 
the 27th. It seems logical, therefore, to believe that it was, in both 
cases, etiologically related to acute coronary occlusion. 

The mechanism of production of this sound is not clear. Murmurs 
of this type have been described with patent foramen ovale. How- 
ever, such an etiology seems unlikely in these cases, because of the 
time relations of the appearance and disappearance of the murmur 
to the acute coronary occlusion. The possibility of an auricular 
friction was considered. It was discarded because of the length of 
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time during which the sound persisted, and because the bruit did 
not disappear during auricular fibrillation. 

The evidence at-hand concerning the cause of this murmur might 
be stated as follows: (1) The place at which it was best heard 
suggests that it is dependent upon some disturbance in the neighbor- 
hood of the tricuspid valve. (2) It resembled the presystolic murmur 
of mitral stenosis with respect to its relation to auricular activity. 
During normal rhythm and during partial heart block, it followed 
the P wave of the electrocardiogram. During auricular fibrillation 
it became more difficult to hear; it began in early diastole, shortly 
after the second sound, and was inaudible in the presystolic period. 
(3) Both of the cases in which this murmur appeared were probably 
instances of occlusion of the left anterior descending coronary 
artery with infarction of the anterior surface of the left ventricle. 
Neither of them came to necropsy, but the electrocardiographic 
evidence of location was quite definite. (4) We examined a number 
of pathologic specimens of hearts with anterior infarction, to deter- 
mine if any structural change could be found which might account 
for this murmur. A mural thrombus lying beneath one of the tri- 
cuspid leaflets might be able to produce such a bruit, but none of the 
specimens of anterior infarction had a thrombus in this location. 
Many showed a thinning of the anterior part of the interventricular 
septum and a bulging of this structure into the right ventricle. 
Edema of the tissues in and near the infarct was quite constant. 
One specimen with a posterior infarction, from occlusion of the 
right coronary artery, showed a thrombus lying beneath the pos- 
terior leaflet of the tricuspid valve. 

We must conclude, thereafter, that this murmur is probably 
related to convalescence from acute coronary occlusion; and that it 
seems to be produced by the flow of blood from right auricle to 
right ventricle. We do not know just why this flow of blood causes 
a sound; possibly because the structures near the tricuspid valve 
are edematous; possibly because the interventricular septum is 
thin and bulges into the right ventricle; possibly, in certain cases, 
because mural thrombi occur in the right ventricle in such a position 
as to interfere with the opening of the tricuspid valve. 

Summary. In two cases of cardiac infarction, an auriculosystolic 
murmur was heard over the “tricuspid area” during convalescence. 

In one case it was first discovered on the 15th day and disappeared 
on the 23d. In the other, it developed on the 5th day, and dis- 
appeared on the 27th. 

In both instances the infarct was probably located in the anterior 
surface of the left ventricle. 

In one case, the behavior of the sound was observed during partial 
heart block, and during a paroxysm of auricular fibrillation. 

The data at hand suggest that the sound is produced in some way 
by the flow of blood from right auricle to right ventricle. 
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LEAD IV 


Fic. 1.—Tracings of Case 1. A. Electrocardiograms taken on March 24 and 
March 30, 1932. Four leads were used.2. The tracing on March 24 shows a cove 
plane 7 wave in Lead I, and a slight elevation of the RS—T interval in Lead II. 
Lead IV (the anteroposterior chest lead) shows an absence of the initial downward 
deflection of Q—R-S, and a marked depression of the RS—T interval. The tracing 
taken on March 30 shows an inverted 7 wave in Leads I and II. Lead IV shows 
that the initial downward deflection of Q—R-S is still absent; a high upright 7 wave 
has made its appearance. The RS—T interval depression has disappeared. This 
type of tracing is probably indicative of an infarct in the anterior surface of the left 
ventricle, in the distribution of the left anterior descending coronary artery.' 
B. Simultaneous electrocardiogram and phonocardiogram recorded without parallax 
(March 30, 1932). ‘‘1’’ marks the first heart sound; ‘‘2’’ marks the second heart 
sound; ‘“‘m” marks the vibrations produced by the “auriculosystolic murmur.” 
Time intervals in } seconds are shown at the bottom of the tracing. 
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The characteristics of the murmur, and its area of audibility are 
unusual enough to make its occurrence of possible diagnostic assist- 


ance in some cases. 
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LEGEND FOR Fig. 2. 


Fig. 2.—Tracings of Case 2. A. Electrocardiograms taken on November 10, 1932, 
and on January 23, 1933. Four leads were used.? The tracing taken on November 10, 
1932, shows an elevation of the RS—T interval in Lead I, and a slight depression. 
of this interval in Lead III. Lead IV (the anteroposterior chest lead) shows an 
absence of the initial downward deflection of Q—R-S, and a marked depression of 
the RS—T interval. The tracing taken on January 23, 1933, shows an inverted 
T wave in Lead I and an absence of the 7’ wave in Lead II. Lead IV still shows the 
absence of the initial downward deflection of Q-R-—S. The RS—T interval depression 
is very small. The 7 wave is upright and large. These tracings indicate the prob- 
ability that this patient’s lesion was in the anterior surface of the left ventricle, in 
the distribution of the left anterior descending coronary artery.' B. Simultaneous 
electrocardiogram and phonocardiogram recorded without parallax. This is a con- 
tinuous tracing, which had to be cut in two for reproduction. ‘‘1”’ signifies the first 
heart sound; ‘‘2”’ signifies the second heart sound; ‘‘m’’ marks the auriculosystolic 
murmur. Time intervals are indicated below in $ seconds. Partial heart block is 
shown in the electrocardiogram. 


ATYPICAL TYPHOID FEVER. HEART BLOCK. MYOCARDITIS 
POST-TYPHOSA (ROMBERG). VALUE OF ATROPIN TEST. 


By Ropotro Dassen, M.D., 
INSTRUCTOR IN PHYSICAL DIAGNOSIS, UNIVERSITY OF BUENOS AIRES MEDICAL 
SCHOOL, ARGENTINE REPUBLIC. 


(From the Department of Semiology.—Prof. Dr. T. Padilla.) 


It is a well-known fact that our present conception of rheumatic 
fever is very different from the one we had not long ago; especially 
the extra-articular localizations (heart, lungs, skin, ocular and 
nervous system) are very important and not uncommon. We are 
justified in thinking of rheumatic fever “‘in all obscure acute illnesses” 
(Loeb'). However, we must not carry this idea too far, as is some- 
times inevitable, so long as the true etiology of rheumatic fever 
remains as obscure as it is at present. 

It is usually considered that an acute infection with an increased 
conduction time (electrocardiogram with P—R interval of more than 
0.20 seconds) is probably rheumatic fever, if diphtheria, pneumonia 
and influenza have been excluded. This is generally true, but I 
add that typhoid fever must also be excluded. I wish to emphasize 
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that an atypical case of typhoid fever can pass unrecognized and 
be regarded erroneously as rheumatic fever with primary localiza- 
tion in the heart, on account of fever, slight joint pains and auriculo- 
ventricular block. 

If we analyze the opinions expressed on the etiology of heart 
block, it is found that acute infections have a large importance, 
especially, rheumatic fever (Cohn and Swift?), diphtheria, pneu- 
monia and influenza (Wilson?). In the latest German books on 
Internal Medicine (Brugsch,’? v. Bergmann and others‘), no reference 
is made to the P—R interval in typhoid fever. In American text- 
books on medicine (such as those edited by Cecil,® Osler-McCrae, ® 
Blumer’) heart block of the degree we are considering is not suffi- 
ciently analyzed. In Osler-McCrae® it is merely stated that a 
delayed auriculoventricular conduction may be observed. In the 
most recent of American books on internal medicine (Musser®), it 
says: “Electrocardiographic tracings often reveal a prolongation 
of the P-R interval.”’ White'® says: ‘certain infectious diseases 
such as rheumatic fever and diphtheria from which recovery may 
take place without persistence of heart block . . . ” and also 
“fn occasional cases (typhoid fever) delayed auriculo-ventricular 
conduction can be found by electrocardiogram.” 

I believe that this indicates that typhoid fever is not considered 
an important cause of delayed auriculoventricular conduction 
among the acute infections. I am convinced that not only typhoid 
fever, but also many acute infections can produce this type of 
heart block, and that to have good information on the matter it is 
only necessary to make electrocardiograms of all cases of acute 
infectious diseases. 

I wish to emphasize the fact, that instead of typhoid fever the 
erroneous diagnosis of acute rheumatic fever may be made, if too 
much stress is given to the association of fever and heart block, sup- 
posing that diphtheria, influenza and pneumonia have been excluded. 
I shall also refer to the value, at the first sign of typhoid fever, of the 
Marris atropin test in my experience, when it is not possible (first 
week of disease) to practice the Widal test. With Charowsky" and 
Treston” I regard the atropin test as a very important one for the 
diagnosis of typhoid fever, and recommend it when other tests are 
unavailable. 

I also wish to refer to a case of slight heart failure of late appear- 
ance in the convalescence of typhoid fever, which has been so well 
described by Romberg"; the myocarditis post-typhosa, that is due 
to typhoid fever, but appearing after the infection has gone. The 
myocarditis that appears during the disease may be called typhoid 
myocarditis. 

The myocarditis post-typhosa is very rare, and not sufficiently 
considered in the books on internal medicine. My observations 
are of interest, because it has been possible to study the state of 
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Fie. 1.—Electrocardiogram of Case 1, showing delayed conduction time, October 21, 
1932. P-R, 0.24 seconds. 


Fie. 3.—Electrocardiogram of Case 1, on October 30, 1932, P—R, 0.20 seconds, 
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blood gases and circulation rate during the state of slight heart 
failure, and when the patient was cured altogether. 

Typhoid fever is a disease that with the advance of preventive 
medicine must be greatly reduced. The United States have made 
a great progress in this respect. Barker!‘ says: “Nowadays it is 
often very difficult in our medical clinics in the East to find a single 
case of typhoid fever for teaching purposes” and adds that F. 
Miller, the distinguished head of the Medical Clinic (Munich), told 
him “that it was most rare for him to find a case for discussion 
before his students.” In Buenos Aires we also have a decrease in 
the incidence of typhoid fever, so it is justified to relate cases that 
are of especial interest, either on account of difficulties of diagnosis, 
or complications of unusual character. 


Abstract of Cases. Case 1.—L. G. B., Argentine, white, aged 22, 
73 kg. 200, 1.78 m., single, workman, became acutely ill, with chills, fever 
(39°) pains in joints and extremities, slight abdominal pains. The next 
day he took a purgative; there followed several bowel movements, but he 
‘felt no better. On the 3d day a physician was called; fever was high (41°). 
An ice bag on the abdomen was ordered and cachets with quinin. The 
patient improved somewhat, but on account of persistence of high fever 
-_ to the “ Hospital de Clinicas” and was admitted on the 4th day of his 
illness. 

Past History. He had measles at 9, and acute tonsillitis with a phlegmon. 
- 17. The acute state passed, tonsillectomy was performed. No venereal 

iseases. 

Physical Examination. Thirty-nine degrees, he has a good appearance, 
no typhus. Head and neck without abnormalities; lungs normal; liver and 
spleen not enlarged. Abdomen: meteorismus, no pain. Extremities: 
normal. Heart: Normal. Pulse, 80. Blood pressure, 110/65 (Bauman- 
ometer-Korotkow), marked dicrotism. Electrocardiogram: P-R 0.24 
seconds (Fig. 1), Marris atropin test: 9 o’clock, 76. Two mg. of atropin 
injected. 


Time. Pulse Rate. Time. Pulse Rate. 
9:25 72 9:39 84 
9:32 74 9:40 86 
9:35 74 9:41 84 
9:36 80 9:42 84 
9:37 82 9:43 84 
9:38 st 9:45 82 


Laboratory Studies. Wassermann and Kahn reactions, negative; blood 
urea, 0.039 gm. per cent; sugar, 0.09 gm. per cent (21—x-32); red corpuscles, 
4,090,000; leukocytes: 7200 (26—x-—32) 6500; neutrophils, 75 per cent; mono- 
cytes, 5 per cent; eosinophils, 1 per cent; lymphocytes, 19 per cent; blood 
culture (20-x-32), sterile. Sedimentation rate (Westergren): Ist hour, 
32 mm.; 2d hour, 42mm. Urine: urobilin +, nosugar,no albumin. Stools, 
no protozoa, no eggs of helminths. 

On account of high fever, slow pulse in relation with temperature, marked 
dicrotism, absence of signs of meningitis, a tentative diagnosis of typhoid 
fever was made, The atropin test was positive. 

As this young man had an acute infection, and also at first slight pains 
in the joints, the auriculoventricular block suggested acute rheumatic 
fever; but on account of the absence of leukocytosis, of sweats and of 
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angina, with positive atropin test, and no signs of endocarditis, I maintained 
the diagnosis of typhoid fever or paratyphoid, and awaited the arrival of 
the 2d week to perform the Widal test. 

I prescribed a high-caloric diet only. No salicylates were given. Fever 
began to fall by lysis on the 6th day of illness (Fig. 2). On the 9th day he 
was apyretic and perfectly well. On the 14th day the Widal test was 
positive at the titer of 1/100 and at more than 1/200 positive for typhoid 
and negative for paratyphoid. When the patient was discharged the P-R 
interval was 0.20 seconds (Fig. 3). 


C. | F 
° 
104° 
103° 
39 


38" V 
° 

37° 99 

98° 

36° N 

96° 
OCTOBER 20 21 22 23 24 25 26 27 28 29 30 


Fic. 2.—Temperature chart. 


As this young man was not vaccinated against typhoid, and 
never had had typhoid fever, it seems to me sufficient proof that his 
sickness was typhoid fever of an unusually mild course and atypical 
signs. The importance of a normal leukocyte count is to be empha- 
sized, also the high fever and slow pulse rate, with positive atropin 
test, and also that although the malady was so mild, it produced a 
heart damage that in absence of electrocardiogram could not have 
been detected. While it was impossible to get another record after 
he was discharged, I believe the block will disappear. 

This type of heart-block is probably due to the toxemia and com- 
parable to that observed by Lewis" in a young man with a P-R of 
0.32 seconds who had a cystitis due to coli bacillus. The heart- 
block disappeared when the cystitis was treated and cured. 

Case 2.—O. A. L., Argentine, aged 14, white; when admitted was in 
the 9th day of his illness. This began with chills, sweats, 38.5°. On the 
next day 39.5°, severe abdominal pains and diarrhea began and continued 
with high fever and delirium until he entered the hospital. 

His past history was of no importance. 

On examination he had the common aspect of a typhoid patient. The 
spleen was moderately enlarged. Meteorismus. Blood pressure, 110/70 
(Baumanometer Korotkow). Pulse rate, 80. Marris atropin test: positive; 
11 o’clock, 88; 11.32, 95. Urine, urobilin, +++; blood urea, 0.04 gm. 
per cent; sugar, 0.10 gm. per cent; red corpuscles, 3,630,000; leukocytes, 
6800; hemoglobin (Sahli), 60 per cent; neutrophils, 85 per cent; eosinophils. 

Widal test, positive, 1/50, 1/100, 1/150 (B. typhosus). 
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Comment. This was a common case of typhoid fever. I treated 
it with the usual high-caloric diet and amidopyrin in the form recom- 
mended by Krehl in 1931.!° To this patient we gave 0.05 gm. of 
amidopyrin when fever was at 38°. The principles of treatment are 
to maintain the patient with a temperature between 36.5° and 38°. 
To obtain this it is necessary to determine the body temperature 
(axilla) every hour, and give amidopyrin in doses from 0.05 gm. to 
0.10 gm., when fever is over 38°. My patient was very delirious, 
but when amidopyrin was given, the delirium ceased. It has been 
observed that many symptoms attributed to toxemia are due prin- 
cipally to high fever. Following the treatment recommended by 
Krehl, the temperature must also be determined by night; although 
sleeping, the patient can be awakened, if necessary, and once amido- 
pyrin is given, he continues to sleep. In my opinion, the doses 
recommended by Schultz,!’ 0.15 to 0.30 gm., for the treatment of 
typhoid fever are too large, and that to obtain the best results, 
the technique recommended by Krehl must be followed. I do not 
believe that this method has any action that prevents complications 
or shortens the duration of sickness, but it helps the patient to feel 
better and makes it unnecessary to move him for bathing. 

Myocarditis Post-typhosa. Romberg says: “The very rare 
myocarditis post-typhosa (Hayem, Romberg, Thayer) usually 
appears 1 or 2 weeks after the febrile period has passed, only in 
some cases immediately after it, with persistence of cardiac mani- 
festations that eventually could have existed before.” 

Case 2 (Continued).—The symptoms found in this patient began to be 
observed by him 2 weeks after he was apyretic and at home. He returned 
to the hospital, saying that he had palpitations, dyspnea and edema of the 
ankles. When the patient was discharged, he had a pulse rate of 80, and 
normal blood pressure. When he returned, he had palpitations and the pulse 
rate was 120 a minute, but regular. Blood pressure 110/80. The auscul- 
tation of heart revealed a soft systolic murmur in the mitral area, and heart 
sounds were slightly reinforced. A teleoroentgenogram revealed a slight en- 
largement of the heart. The electrocardiogram a sinusal tachycardia. The 
possibility of post-typhoid hyperthyroidism was considered, but as the 
patient had gained several kg. in weight, post-typhoid myocarditis was 
accepted, and also slight heart failure. My colleague and cardiologist of the 
clinic, Dr. Cossio, did with Dr. Berconski the analysis of the blood gases 
of circulatory rate, for which I express to them my 
thanks. 

The results were (March 28): Circulation rate, by histamin method: 
redness of the face, 25 seconds; taste, 28 seconds. Arterial blood: oxygen 
saturation, 90.3 per cent; venous blood, 54.2 per cent. 

(April 14, 1932). Circulation rate: redness, 14 seconds; taste, 17 seconds. 
Arterial oxygen saturation, 94.7 per cent; venous, 65 per cent. 

The patient was treated with insulin, rest and strychnin. He was dis- 
charged with an apparently normal heart. 


Summary. Two uncommon cases of typhoid fever are related. 
The importance of the atropin test of Marris is emphasized. One 
case showed auriculoventricular block (P-R, 0.24 seconds) with 
high fever and joint pains that suggested rheumatic fever; but the 
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positive atropin test, the absence of leukocytosis, and Widal test, 
all proved that the diagnosis, typhoid fever, was correct. The dis- 
ease was of a very short duration, only lasting a week. 

The second case showed the good effects of treatment with amido- 
pyrin as suggested by Krehl, and the appearance of the very rare 
myocarditis post-typhosa (Romberg) and also because it was pos- 
sible to determine the oxygen saturation (blood gases) during heart 
failure and after recovery. 
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THE ANATOMY OF CHRONIC BRONCHITIS AND BRONCHIAL 
ASTHMA AS DISCLOSED BY LIPIODOL EXAMINATION. 


By J. B. CuristopHerson, C.B.E., M.A., M.D. (CAnrTas.), 
F.R.C.S. (Ena.), F.R.C.P. (Lonp.), 


PHYSICIAN, CITY OF LONDON HOSPITAL FOR DISEASES OF HEART AND LUNGS. 


THE medical literature for a number of years reveals but little 
advance in the etiology, pathology or treatment of chronic bron- 
chitis. In fact, it would be substantially true to say that since 
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Laennec wrote the first clinical and pathologic account of chronic 
bronchitis, little has been added to pathologic knowledge* and 
nothing to diagnosis of the condition. Bacteriology has funda- 
mentally modified medical science but, so far as chronic bronchitis 
is concerned, has only dimmed clinical vision and relegated anatomy 
and physiology to the background. Bacteriologic invasion is not, 
in my opinion, the fundamental cause of chronic bronchitis. Roent- 
gen rays, introduced in 1895, and the bronchoscope (1898) have 
not guided us a step nearer to the diagnosis of the local condition 
of the bronchial tubes, which, after all, is the most important 
consideration in treatment. 


The only physical signs of chronic bronchitis are fleeting and . 


inconstant wheezing rales and a resonant percussion note over the 
chest. It is possible to diagnose “chronic bronchitis” by the unaided 
ear and eye and the patient’s story; it has no specific symptoms or 
physical signs. The condition is regarded by some as an inflam- 
mation produced by bacilli, but there is often no clinical evidence 
of inflammation, and of the many species of microdrganisms that 
may be present, none is constant or specific. Chronic bronchitis is 
a disease or disordered state of the bronchial tubes. Their anatomic 
condition is the all-important consideration, but auscultation and 
percussion do not disclose it, nor does the ordinary radiograph reveal 
more than shadows which are difficult to interpret accurately. In 
fact, the anatomy and physiology of “chronic bronchitis’ are 
unexplored fields. The great work of Gaskell and Langley on the 
sympathetic nervous system has never been applied clinically to 
bronchitis. The bronchial tree is not an organ consisting of mech- 
anical pipes; it is a system of living channels whose musculature, 
contracting and expanding under the control of the autonomic 
nervous system, is constantly altering its caliber. Chronic bron- 
chitis is due to physiologic and pathologic changes in these tubes, 
and a knowledge of their exact anatomic condition in every case 
is essential for diagnosis and treatment. This paper is an extension 
of my Hunterian oration, 1932, on the same thesis.” 

The Use of Lipiodol. ‘The injection of lipiodol provides a wonder- 
fully accurate method of ascertaining the anatomic condition of 
the bronchial tubes. It causes the patient little discomfort and 
the physician very little difficulty. Moreover, lipiodol has definite 
and valuable therapeutic effects. It does not irritate and, although 
it has little if any bactericidal action, it cleanses the respiratory 
tract mechanically as tea-leaves cleanse a carpet. A certain amount 
of it is swallowed, but is practically inert in the alimentary canal 
until it reaches the small intestine, where the pancreatic lipase 
liberates the iodin. In my opinion all patients labelled “chronic 
bronchitis” should have the benefit of a diagnostic lipiodol exam- 


* Wilson Fox’s Treatise on Diseases of the Thorax, published posthumously in 
1890, is perhaps the most complete study so far as bronchitis is concerned. 
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ination of both lungs at the beginning of treatment; this examina- 
tion might with advantage be repeated later to estimate progress 
and for its therapeutic effect. 

After 3 years’ experience and a study of over 200 lipiodol cases 
in chest hospital practice, I can make at least one positive statement: 
a very small percentage of chronic bronchitis cases show no alter- 
ation in the caliber of the bronchial tubes. It is usual to find that 
some degree of dilatation appears, such as a varicose, beaded or 
fusiform bronchial tube. The exception is spasmodic asthma, which 
is closely allied etiologically to chronic bronchitis but is essentially 
a physiologic dyscrasia with no structural changes and is due to 
. vagal constriction of the smaller bronchioles, which obstructs the 
passage of air, especially during expiration. Chronic bronchitis, 
in my opinion, is fundamentally due to dominant sympathetic 
influences, which cause, among other symptoms, relaxation of the 
musculature of the bronchial tree. While spasmodic asthma is an 
exaggeration of the expiratory phase of the respiratory complex, 
chronic bronchitis may be looked upon as an exaggeration of the 
inspiratory phase. Expiratory asthma is more evident in the 
smaller bronchioles, which are relatively more richly supplied with 
muscular tissue and have relatively more muscular support in 
their walls and therefore are not so liable to dilatation. The effects 
of bronchitis are seen chiefly in the medium-sized tubes, where 
most of the pressure of the explosive cough is felt, and where the 
walls are relatively less well supplied with muscle, so that when 
they are frequently in a condition of relaxation, they are liable to 
become permanently dilated (as in pertussis). 

Four chronic diseases of the chest require reconsideration and 
recasting. Three were first described by Laennec: chronic bron- 
chitis, emphysema and bronchiectasis. The fourth is asthma, which 
Laennec was the first to attribute to nervous causes, though he 
was not the first to describe it. All four may now be studied ana- 
tomically and physiologically by means of lipiodol. Each has a 
distinct picture of its own. Each may occur with any or all of 
the others. 

I am including in this summary all cases of “chronic bronchitis” 
so diagnosed in hospital practice, 7. ¢., cases of chronic bronchitis, 
emphysema, asthmatic bronchitis and bronchial asthma. I have 
published elsewhere’ a paper on spasmodic asthma though, strictly 
speaking, it should be included here. 

The crico-thyroid method of giving lipiodol is the one I have 
used. It is simpler, quicker and gives perhaps better results than 
the trans-oral, endotracheal, or what may be termed the “sitting 
up” methods. These require patience, considerable practice, and 
codperation from the patient, which is sometimes difficult to obtain. 
After introducing the lipiodol with the patient lying on the side 
being injected, and with the table sloping downward, the feet at 
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Fig. 1.—The lipiodol picture of chronic bronchitis, showing well-marked beading 
or varicosity of the bronchi, in certain places bladder-like dilatation of the alveoli, 
bronchiectatic cavity in the apex. 


Fic. 2.—The lipiodol picture of asthma in the quiescent stage; some dilatation and 
varicosity of the larger bronchi, but chiefly a network of small bronchioles. 
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ig Fic. 3.—The lipiodol picture of ‘‘asthmatic’’ bronchitis, showing dilatation, vari- 
cosities, beading of the bronchi and bronchiectasis and network of fine dilated 
bronchioles. 


Fic. 4.—The lipiodol picture of ‘‘emphysematous bronchitis,’ showing irregularity 
of the bronchi and entry of lipiodol into the alveoli. 
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an angle of 45 degrees, the patient is tilted 45 degrees head down- 
ward, lying on the same side for 3 or 4 minutes. A careful watch 
should be kept on the color of the patient, and the lipiodol should 
be introduced very slowly, the patient breathing with the mouth 
open and a little deeper than usual. The injection into the larynx 
of Mvii of 5 per cent cocain is only sufficient to suspend the laryngeal 
cough reflex. I give adrenalin Mx, 1 to 1000 solution, which effect- 
ively abolishes the bronchial cough reflex. 

The Radiographic Appearances. Simple chronic bronchitis may 
have no distinctive Roentgen picture, and that which is usually 
described is really the picture of combined chronic bronchitis and 
emphysema. Here the thorax is square and immobile, with rounded 
shoulders, obliquely-placed clavicle and plenty of space between the 
ribs; the heart is small, flattened and boot-shaped; the attachment 
of the pericardium to the vessels at the base of the lung prevents 
the emphysematous lung from flattening the heart completely. In 
the plain Roentgen film, the hilum and its contents are conspicuous, 
a well-marked and more or less vertical line bounding each side of 
the mediastinum. The heart may be enlarged and engorged from 
dilatation on its right side, or it may be small and smothered by 
the lungs. The diaphragm is flattened and the mediastina are 
encroached upon by the emphysematous lung. The whole lung 
substance has a mottled appearance due to dilated pulmonary 
vessels, and if the emphysema is well marked the dilated alveoli 
can be seen on the surface like diminutive bunches of grapes. The 
root shadows are exaggerated owing to congestion of the blood- 
vessels, and radiate toward the periphery of the lung. The whole 
of the ordinary Roentgen ray film of chronic bronchitis leaves 
much room for speculation and conjecture. 

On the other hand, the radiograph of a chronic bronchitic lung 
injected with lipiodol leaves no room for speculation or any manner 
of doubt about the pathologic anatomy of the disease we are dealing 
with. The bronchial tree can be examined from the commencement 
of the trachea, and in emphysematous lungs the alveoli can be 
examined also. In most cases dilated beaded varicose bronchi are 
seen, chiefly in bronchi of the second to the fifth or sixth degree. 
This may be apparent in only a few isolated fusiform swellings or 
there may be general dilatation of most of the bronchi. It might 
be said that chronic bronchitis is the principal cause of bronchiec- 
tasis, were it not that bronchiectasis is the principal cause of the 
symptoms which are spoken of as chronic bronchitis. I do not 
suggest that bronchiectasis is never due to fibrosis dilating the 
bronchi from without, or to external pressure, but I am strongly 
of the opinion that the bronchial tubes are far more often dilated 
from within by the force of constant explosive coughing, such as 
whooping cough, acting, perhaps, on bronchi that are already weak- 
ened and relaxed as a result of physiologic dilatation due to sym- 
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pathetic nerve action. In the chronic bronchitis of hospital practice 
the bronchi, particularly the larger ones, are always dilated (Fig. 1). 

The lipiodol picture in a so-called case of bronchial asthma is 
shown in Fig. 2. There is dilatation of the larger bronchi and of 
the smaller bronchioles. The result of frequent sympathetic action 
of the vagosympathetic complex of respiration is evident in irregu- 
larities of the caliber of the second to the seventh degree bronchi. 
This is the typical picture of a case of chronic bronchitis with fre- 
quent exacerbations of asthma. I do not know whether the dilata- 
tion is always permanent in these cases, but I believe that chronic 
bronchitis is not basically a disease, but a symptom of sympathetic 
nerve overaction. During an asthmatic attack the bronchioles are 
constricted and the lipiodol does not enter them, but between the 
attacks, or after the patient has had adrenalin, the characteristic 
network of small bronchioles is seen. 

Fig. 3 shows the lipiodol picture of a case of “asthmatic bronchitis.” 
There is a good deal of dilatation of the second to the seventh degree 
bronchial tubes, local or general irregularities in caliber, varicosities, 
beading and actual bronchiectasis. The irregularities dominate the 
picture, but the smaller bronchioles are also dilated, indicating 
disorder of the sympathetic portion of the vagosympathetic complex 
of respiration. The lipiodol has not entered the alveoli. 

Fig. 4 shows the emphysematous type of bronchitis. There is an 
irregularity of the bronchi and lipiodol has entered the alveoli, 
which stand out like miniature clusters of grapes. 

The Terminal Alveoli. Lipiodol does not enter the alveoli in the 
normal lung unless the patient coughs. The terminal bronchioles 
are, I believe, guarded by a sphincter-like development of their 
muscle. The sudden inspiratory effort which initiates a cough 
relaxes this muscle and allows the lipiodol to enter. When there 
is emphysema there is a permanent relaxation of this sphincter 
and permanent dilatation of the alveoli, so that, the lipiodol can 
always enter. Lipiodol in the alveoli produces a typical gyrate 
pattern consisting of small punctate areas which look rather like 
a scarlatiniform rash. It is quite different from the irregular net- 
work, formed by the dilatation of the smallest bronchioles, seen in 
spasmodic asthma between the exacerbations and in many cases 
of chronic asthmatic bronchitis. The gyrate pattern is best seen 
if the radiograph is taken 24 hours after the injection. It is equally 
well seen a week later when the lipiodol has disappeared from the 
tubes but remains in the alveoli. 

Conclusions. Since Laennec (1819) published the first clinical 
and pathologic account of chronic bronchitis little has been added 
to pathologic knowledge and diagnosis, and substantially nothing 
to effective treatment of the disease. 

Bacteriology, which has relegated the anatomy and physiology 
of chronic bronchitis to the background appears not to be the 
fundamental cause of chronic bronchitis. 
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Knowledge of the autonomic nervous system (the only nervous 
supply of the lungs) has not been applied clinically to bronchitis, 
bronchiectasis, emphysema, nor to their relationship to asthma. 
Yet the system of living air channels is continuously changing in 
caliber, controlled by the action of the vagus and sympathetic 
nerves on the abundant musculature of the bronchi and bronchioles. 

Lipiodol provides a wonderfully accurate method of studying the 
anatomic changes of the bronchial tubes during life and may be 
not only of therapeutic value in the four diseases mentioned but 
of still greater use in investigating the basal or fundamental cause 
of chronic bronchitis and its relation to asthma. 

Asthma, chronic bronchitis, emphysema, and we may add bron- 
chiectasis, are among the most difficult problems in medicine, their 
solutions depending not so much on cure as on prevention. 

These four chronic diseases of the bronchial tubes need recasting 
and reconsidering in their relationship to the autonomic nervous 
system and their several relationships to each other. 
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SPONTANEOUS HYPERVENTILATION TETANY. 


By J. W. Scort, M.D., F.R.C.P. (C), 
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M. M. Cantor, B.Sc., M.D., 


FELLOW, DEPARTMENT OF BIOCHEMISTRY, UNIVERSITY OF ALBERTA, 
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THE production of tetany in man by voluntary forced breathing 
was first described by Collip and Backus! in 1920. Grant and 
Goldman? working independently described similar experimental 
findings a few months later. The first clinical case of spontaneous 
hyperventilation tetany was described by Barker and Sprunt? in 
1922. The patient in this instance developed the condition follow- 
ing encephalitis. Since then a number of clinical instances have 
been described, but in most the development of the condition has 
been associated either with definite evidence of organic disease in 
the nervous system,‘ as a hysterical manifestation, or in association 
with gastro-intestinal symptoms, such as abdominal pain and 
nausea.°® 

The cause of the tetany is generally accepted as due to an alka- 
losis resulting from loss of carbon dioxid from the blood. As a 
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result of this depletion a preponderance of basic substances accumu- 
late in the blood and are excreted by the kidney, the urine becoming 
less acid. The ketonuria which is sometimes present is presumed 
to be produced by an interference with fat metabolism due to the 
alkalosis. 

The case described below is of interest in that spontaneous hyper- 
ventilation developed in association with nausea, was rapidly 
followed by the onset of tetany with the production of marked 
ketonuria. 


Case History. Miss H. R., aged 21, a medical student, was first seen 
at her home on December 18, at 10.30 a.m. She had noticed about 9.00 
A.M. that her wrists were getting numb and stiff and that her hands were 
being drawn into a peculiar position. Shortly afterward her facial muscles 
became stiff and twitching of the muscles around the left eye developed. 
On examination she showed very marked hyperpnea, at a rate of 82 per 
minute. The arms were acutely flexed at the elbows and wrists. The hands 
were in the typical main d’accoucheur position with the three middle 
fingers fully extended and approximated and the thumb and little finger 
strongly adducted. The arms and fingers were very rigid on attempted 
movement. Trousseau’s sign was present. The facial muscles were strongly 
contracted with the mouth drawn tightly so that the patient spoke with 
difficulty. Chvostek’s sign could be elicited. There was slight rigidity of 
the legs. A diagnosis of spontaneous hyperventilation tetany was made 
and she was brought to the University Hospital at once. A specimen of 
venous blood was taken and she was given a 5 per cent mixture of carbon 
dioxid in oxygen through a close-fitting anesthetic mask. Within 2 or 3 
minutes she stated that her hands were beginning to relax. The respiratory 
rate gradually slowed and the spasm diminished. She was quite relaxed 
and comfortable 8 minutes following the beginning of the administration 
of the gas. The specimen of blood taken at 11.00 a.m. 2 hours after the 
beginning of the attack, showed a carbon dioxid combining power of 37 
volumes per cent. 

Past History. She had had mumps, measles and scarlet fever in child- 
hood. About 3 or 4 years ago she began to have oceasional spells of nausea 
and vomiting accompanied by a dull pain in the lower abdomen. These 
attacks, she states, were followed by a feeling of air hunger which she 
relieved by taking deep breaths. Following these episodes the ends of her 
fingers would become numb, but there was no rigidity until the present 
attack. She had her appendix removed 7 months before her present admis- 
sion following which there had been no further nausea and vomiting until 
4 days before admission. She then suffered from nausea which was followed 
next day by a slight diarrhea. The latter readily responded to bismuth 
medication, but the nausea persisted and she feels that this may have been 
a factor in inducing deep breathing preceding her present attack of tetany. 

On the day following admission to hospital she reported to the nurse that 
she was nauseated. At that time her respiration was normal. When the nurse 
returned to the room 2 or 3 minutes later the patient was breathing rapidly 
and showed severe tetany. Following the administration of 5 per cent 
carbon dioxid in oxygen for a few minutes the tetany disappeared. 

A careful physical examination showed no abnormal physical signs except 
persistent absence of abdominal reflexes. The blood Wassermann reaction 
was negative and the blood count normal. The urine gave a positive 
Rothera test. 

On December 20, an attempt was made to induce tetany by voluntary 
forced breathing. A control specimen of blood and a catheter specimen of 
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urine were taken, the bladder being completely emptied. At 11.1 a.m. the 
respiratory rate was 19, the pulse 72 and the blood pressure 125/68. At 
11.16 a.m. voluntary forced breathing was begun. Three minutes later 
numbness developed in the hands and within a few seconds contraction 
showed in the fingers and facial muscles. Five minutes following the onset 
of hyperventilation the patient showed all the characteristics of severe 
tetany with carpopedal spasm, positive Chvostek and Trousseau signs. 
This condition was allowed to continue for 10 minutes. A second specimen 
of blood and a catheter specimen of urine were obtained. The respiratory 
rate was extremely rapid—102 per minute—the pulse rate was 80, the 
blood pressure 130/70. The patient who very intelligently codperated 
during the experiment, was asked to breathe slowly. She was allowed to 
inhale a 5 per cent carbon dioxid oxygen mixture and within 15 minutes 
was completely relaxed and comfortable except for some muscular pain. 


TaBLE 1.—BLoop AND URINE FINDINGS. 
Control period before 10 minutes after 


forced breathing. onset of tetany. 
Plasma bicarbonate. . . . .52 vols. per cent .47 vols. per cent 
.390 per cent .410 per cent 
Serumcalcium .... . 9.5 mg. per cent 10.1 mg. per cent 
Urine pH. . 5.4 6.65 
Urinary acetone bodies gS a Very heavy 


Comment. The fall in blood bicarbonate, the increase in blood 
calcium and chlorids, and in blood and urine pH, are in keeping 
with the findings of other observers. The marked acetonuria has 
not, to our knowledge, been previously reported in this condition. 

It may be noted here that the finding of hyperpnea, diminished 
plasma bicarbonate and acetonuria in a patient such as this might 
be mistaken for a condition of acidosis if the signs ef tetany were 
not given a proper place in the picture. 

In an attempt to exclude an hysterical element in the production 
of the chemical changes she was asked to hyperventilate, breathing 
a 5 per cent carbon dioxid mixture. On one occasion this was con- 
tinued for 6 minutes and on another for 11 minutes without any 
signs of tetany appearing. While this finding does not exclude the 
possible hysterical origin of the overbreathing, yet it indicates that 
tetany could not be produced in the absence of a carbon dioxid 
deficit. 

The blood chemical changes and the physiologic effects wevibiioed 
in the patient, make it evident that the condition is one of uncom- 
pensated carbon dioxid deficit. Due to the rapid shallow breathing, 
an abnormally great pulmonary carbon dioxid excretion has been 
produced. This has increased the ratio BHCO;:H,CO; and there- 
fore the pH, and has resulted in the production of a condition of 
uncompensated alkalosis. 

The exact nature of the acid base excretion in hyperventilation 
is not at all clear. Certain inferences may be drawn from the few 
instances in which serum electrolyte balances were studied. These 
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were carried out in 3 cases of prolonged overbreathing by Essen, 
Kauders and Porges,* by Harrop and Loeb,’ and by Peters, Bulger, 
Eisenman and Lee.*® In all of these overbreathing was due to definite 
organic disease of the central nervous system. In the case reported 
by Harrop and Loeb compensation was quite incomplete and tetany 
was present. In the other 2 cases, while the patients had been 
overbreathing for a considerable period, neither tetany nor any dis- 
position to develop signs of tetany was noticed. Acetonuria was 
not present. Blood studies in Peter’s case confirmed the suggestion 
made by Essen and his associates that the bicarbonate deficiency 
was compensated for by an increase in the plasma chlorids. These 
workers had noticed that when the respiratory rate of their patient 
was normal, as it was during the night, the plasma CO, which had 
been high, moved in the opposite direction. There was then a 
reciprocal relationship between Cl and HCO; . This change is 
presumed to be accomplished by a diffusion of chlorid anions out 
of the red blood corpuscles and probably also out of the tissue cells 
from the effects of the increased alkalinity of the blood on the 
Donnan equilibrium. The effect of such a chlorid redistribution 
would be to diminish the plasma alkalinity caused by the loss of 
carbonic acid and to lessen the tendency to tetany. This would 
explain the absence of tetany in the 2 last mentioned cases. 

When this protective mechanism is impaired, as might be the 
case where the amount of blood chlorid is less than usual, as where 
vomiting is a symptom, milder degrees of overbreathing may be 
quite sufficient to cause alkalosis and tetany. This impairment 
might account for the observation made by McCance® that certain 
individuals may be peculiarly susceptible to carbon dioxid deficit 
and develop tetany with scarcely noticeable overbreathing, and 
not as he suggests that it is due to an idiosyncrasy to slight blood 
changes. Experimentally it has been found that in the absence of 
organic nervous disease, signs of tetany rarely develop before 10 to 
30 minutes of forced breathing, and even then one seldom sees such 
severe manifestations as our patient showed in 4 minutes. For 
this reason we feel that she probably shows the chlorid shift impair- 
ment that has been discussed. 

Mild degrees of ketonuria have been reported by Adlersberg,'® 
and by Davies" and his associates in experimental studies on alka- 
losis. Peters and his coworkers have suggested that the absence 
of a chlorid increase with no alteration in base, in these cases, 
implies an increase in organic acids in the blood. They have sug- 
gested that the major part of this increase was due to lactic acid 
from the increased muscular activity occasioned by the tetanic 
spasms. The marked ketonuria and presumably the ketonemia 
present in this case implies that ketosis is one of the means by 
which the body attempts both to prevent alkalosis and to preserve 
osmotic equilibrium. 
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Summary. 1. A case of spontaneous hyperventilation tetany 
occurring in association with nausea has been described. 

2. Following voluntary forced breathing, tetany developed in 
3 minutes. After 10 minutes of tetany the blood showed a decrease 
in plasma bicarbonate, an increase in pH with a slight rise of calcium 
and chlorids. The urine showed an increase in pH and a marked 
ketonuria. 

3. The rapid onset of tetany in this patient following increased 
breathing suggests that she may be peculiarly susceptible to carbon 
dioxid deficit leading to the production of tetany. The probable 
mechanism underlying this susceptibility and the cause of the over- 
breathing have been discussed. 


(Our thanks are due to the patient who very kindly and intelligently coéperated.) 
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DIRECT AND INDIRECT PNEUMOPERITONEUM INCIDENTAL 
TO ARTIFICIAL PNEUMOTHORAX. 


By AnprREw L. Banya, M.D., 


CLINICAL DIRECTOR, MUIRDALE SANATORIUM; CLINICAL INSTRUCTOR IN MEDICINE, 
SCHOOL OF MEDICINE, MARQUETTE UNIVERSITY, MILWAUKEE, WIS. 


(From the Muirdale Sanatorium, Wauwatosa). 


THE reason for presenting this report is to illustrate the two pos- 
sible ways in which pneumoperitoneum may be produced when 
attempting to do artificial pneumothorax or following the intro- 
duction of air into the pleural cavity, namely, (1) by accidentally 
inserting the needle below instead of above the level of the diaphragm 
(direct pneumoperitoneum), and (2) by the passage of air from an 
established pneumothorax to the abdomen along one of the medias- 
tinal structures which pass through the diaphragm (indirect pneu- 
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moperitoneum). We have seen 4 cases of this complication in the 
course of 5 years. Elrick' found only 11 cases reported by English 
and German authors up to 1929. Fishberg? reports 1 so-called 
direct pneumoperitoneum. Stefani and Desboeuf* state that in 
their patient the air leaving the pleural space found its way to the 
peritoneal cavity through the hiatus for the esophagus or the aorta 
(indirect pneumoperitoneum). 

The intensity of the symptoms depends upon the amount of air, 
position and sensitiveness of the patient, and the presence or 
absence of adhesions in the abdomen. We? frequently observed 
while giving artificial pneumoperitoneum: (1) That there is usually 
no indication of abdominal or shoulder pain when less than 300 cc. 
of oxygen has been given; (2) that large amounts of oxygen may be 
given without discomfort in some instances, while others have com- 
plained of marked abdominal tension and shoulder pain following 
the inflation of comparatively small quantities of oxygen. The pain 
may be localized in the lower abdomen or on both sides of the chest. 
The sudden entrance of large amounts of air into the abdominal 
cavity may lead to nausea, vomiting, anxiety and difficulty in 
breathing. 

The symptomatology and physical findings may be sufficient to 
establish the diagnosis. The condition may closely simulate spon- 
taneous pneumothorax. However, the patient, contrary to the 
picture seen in spontaneous pneumothorax, is more comfortable 
in the supine than in the erect position. It is a good differential 
diagnostic sign that the tympanitic percussion sound detectable 
above the liver in the upright or semireclining positions disappears 
when the foot of the bed is elevated. The complete or partial 
symptomatic relief obtainable by this measure is also an evidence 
that freely movable air is present in the peritoneal cavity. Fluoro- 
scopic examination and roentgenogram taken in the upright position 
will reveal the presence of air under one or both domes of the diaph- 
ragm. The roentgenogram taken in the Trendelenburg position 
will show the air in the pelvis and no air below the diaphragm in 
true pneumoperitoneum. 

The manometer is not a reliable guide as to the entrance of the 
needle into the abdomen because its oscillations indicate negative 
pressure and follow the normal respiratory excursions at the sub- 
diaphragmatic region. Such was the case in 2 of our cases. This 
observation is in line with the findings of Overholt® in animal 
experiments. Livingston® explains the negativity in the upper 
peritoneal cavity by the proximity of the abdomen and thorax. 
He designates it as borrowed or reflected negativity; one which 
depends on conditions present within the thorax, not upon the 
abdomen itself. This negative pressure, says Binnie’ contrary to 
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what might be expected, is greater during inspiration than during 
expiration. 


Case Reports. Case 1.—R.H., moderately advanced pulmonary 
tuberculosis involving the upper two-thirds of the left lung. Artificial 
pneumothorax treatment began on January 9, 1932. The variations in the 
intrapleural pressure were from —10 to —6 (all manometric readings 
represent one-half of the true values) at the start and from —4 to —1 at the 
end of inflations during the first 9 treatments. From this time on, the 
initial and final pressures varied between —7 and —3 and +2 and +8, 
respectively. The roentgenogram taken on April 14, 1932, showed an 80 
per cent collapse of the lower lobe and a 50 per cent collapse of the upper 
lobe, on the left side. The pneumothorax was discontinued because of 
adhesions on July 16, 1932. Roentgenogram taken in August, 1932, revealed 
a horizontal fluid level at the fourth interspace anteriorly, and a moderate 
collapse of both lobes of the left lung. Aspiration of the fluid and its replace- 
ment by air was attempted unsuccessfully. Continuation of the artificial 
pneumothorax was again decided because of positive sputum and persistent 
activity in the left lung and 500 cc. of air injected on October 1, 1932.. The 
site of injection was the same as on previous inflations: the seventh inter- 
space. The manometer registered —4 initial and 0 final pressure. 

Patient felt some pain in the epigastric region while walking from the 
operating room to her bed (a distance of about 50 feet). Noticed more 
abdominal discomfort (‘‘something moving”’) on the same afternoon. Pain 
at the appendix region and at the right shoulder appeared later on, par- 
ticularly when she was sitting up. This was gradually getting worse an 
reached its maximum point about noon on the following day. At this time 
she appeared to be in great distress although she was not dyspneic or cyan- 
otic. The acute discomfort gradually disappeared in 2 days. Roentgeno- 
gram (bedside) taken 48 hours after this inflation showed a partial pneumo- 
thorax on the left side, a heavy pleural band between the upper lobe and 
the chest wall,.a homogeneous haziness, indicative of thickened pleura 
over the lower one-half on the left side, and free air under the right dome 
of the diaphragm. Roentgenogram taken in the upright position on October 
6, 1932, showed a partial pneumothorax on the left side and large amounts 
of air under both domes of the diaphragm. 

The pneumothorax treatment was continued. The patient related to 
us that whenever pneumothorax was being given she felt pain in the left 
shoulder and pressure in the left side of the chest (the treated side), then 
while the air was being inflated she felt that “ something snaps’’ or “‘ something 
gives”’ in the epigastric region, followed by immediate relief from thoracic dis- 
comfort and shoulder pain. The abdominal discomfort was noticeable 
after she got up from the operating table, but it was not as severe as on the 
first occasion. 

Roentgenogram taken after the last treatment showed a partial pneu- 
mothorax on the left side and a pneumoperitoneum. 


ComMENT. This is a typical instance of indirect pneumoperi- 
toneum, in which the air found its way from an established pneumo- 
thorax to the peritoneal cavity alongside one of the mediastinal 
structures passing through the diaphragm. 


Casr 2.—E. G., moderately advanced pulmonary tuberculosis involving 
the upper two-thirds of the left lung. Artificial pneumothorax treatment 


A 

hy 

1 

; 

' 
5 

| 

| 


516 BANYAI: DIRECT AND INDIRECT PNEUMOPERITONEUM 


from April 16 to July 9, 1932. The following data were recorded on the 
treatment card. 


TABLE 1.—ARTIFICIAL PNEUMOTHORAX CASE 2. 


Amount 
introduced Initial. Final 
Date. in ce. manometer. readings. 
1 Apri 16.1032 .. « « 
2 April 33,1062 . . . 300 —5 
3 April 30,1932 . . . —6 
4 May 7, . .. 300 —5 
5 May 14,1902 .\. . 100 —1 +2 
6 May -21,1082. 400 —2 +3 
7 May 28,1932 . . . 400 —2 +3 
8 June. 4,1032 . . . 600 —2 
9 ... —5 —3 
10 June 18,1932... . . 500 —3 —2 
11 June 25,7032... . 360 —2 
12 —2 +2 


Two hours after the 6th inflation patient started to complain of severe 
pain throughout the chest and in the upper part of the abdomen. She 
appeared very nervous and had difficult breathing during the next 24 hours; 
and nausea, vomiting and intense bilateral thoracic pain on the second 
day following this inflation. Roentgenogram taken on same date revealed 
free air under both domes of the diaphragm. 


ComMENT. Indirect (delayed) pneumoperitoneum was produced 
by forcing air from a positive pressure (high tension) pneumothorax 
into the peritoneal cavity through one of the diaphragmatic open- 
ings, in a case in which 5 successful inflations preceded, and 6 
regular pneumothorax treatments followed, the incidental pneumo- 
peritoneum. 


Case 3.—B. G., moderately advanced pulmonary tuberculosis. Arrtifi- 
cial pneumothorax began on August 27, 1931, and 29 inflations given. 
The smallest amount of air was 350 cc., the largest 850 cc. The initial 
intrapleural pressure varied between —8 and —3; the final pressure regis- 
tered from —3 to —1, with the exception of the 12th inflation when the 
final manometer reading was 0. The amount of air injected was 650 cc. 
on this occasion. The patient stated that this twelfth treatment felt 
“different” from the previous ones. She complained of severe chest pain 
immediately following inflation; the pain persisted for 24 hours. The 
fluoroscopic examination and the roentgenogram taken directly after 
treatment revealed no pneumothorax but the presence of air under both 
domes of the diaphragm. The next inflation 5 days later produced a fair 
pulmonary collapse. No pneumoperitoneum was found after the absorp- 
tion of air injected into the abdomen at the 12th treatment. 


ComMENT. An obvious case of direct pneumoperitoneum. 


Case 4.—M.B., far advanced pulmonary tuberculosis involving the 
upper and lower one-thirds of the right lung and the entire extent of the 
left lung. Exeresis of the left phrenic nerve was performed on April 2, 1931. 
Because of a massive hemorrhage, artificial pneumothorax was attempted 
on the left side, with the following results. 
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TABLE 2.—ARTIFICIAL PNEUMOTHORAX CASE 4. 


Amount 
introduced Initial Final 
Date. in ce. manometer. readings. 

1 June 4,1931 . . . 100 —5 -l 
2 June 5,1931 . . . 500 —4 +2 
3 June 13,1931 . . . 800 —6 0 

4 (pleural shock) 
5 sane 37, 1983 - = .. 1 —5 +7 
6 Sept.19,19381 . . . 350 —2 
7 Sept. 21,1931 . . . 600 —2 +2 
8 Sept. 24,1931 . . . 300 —2 +9 
9 Sept. 30,1931 . . . 1000 —5 —1 
1l Oct. 7,1081.. . . —2 


Following the inflation, patient complained of severe pain on the left 
side of face and neck. Treatments discontinued in June because of adhe- 
sions. Artificial pneumothorax was again begun in September because of 
the increasing size of a cavity on the left side. The level of the left dome 
of the diaphragm was two finger-breadths higher than that of the right. 
The inflations were continued with similar amounts and manometer read- 
ings until December, 1932. The only exception was the 38th treatment 
(June 11, 1932), when the initial pressure of —2 rose to +12 following the 
injection of 150 cc. of air. Then the needle was carried deeper, whereupon 
the manometer showed —6. The final manometer reading was —3, follow- 
ing the injection of additional 600 cc. of air. 


ComMMENT. This patient was given pneumothorax and direct 
pneumoperitoneum on different occasions, and a high tension air 
pocket and a direct pneumoperitoneum were established in one 
session on June 11, 1932. The roentgenogram taken on October 28, 
1931, showed a small pneumothorax directly above the left dia- 
phragm and a very large pneumoperitoneum. 

Summary. 1. Pneumoperitoneum is a very rare complication 
of artificial pneumothorax. 

2. Two cases of direct pneumoperitoneum are presented. It 
occurs when the pneumothorax needle is inserted below, instead of 
above the diaphragm. 

3. Our manometer readings indicate that the subdiaphragmatic 
intraibdominal pressure is negative and that it oscillates parallel 
with the intrapleural pressure changes. 

4. Two cases of indirect pneumoperitoneum are recorded. It is 
concluded, from the study of symptoms and roentgenologic findings, 
that in these cases the air found its way from an established pneu- 
mothorax into the peritoneal cavity along the structures passing 
through the diaphragm. 

5. The best means for establishing the diagnosis is the roentgeno- 
gram taken in the upright position. 

6. Immediate symptomatic relief can be obtained by elevating 
the foot of the bed, thus shifting the air from below the diaphragm 
to the pelvis. 
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7. Proper orientation as to the position of the diaphragm in 
relation to the site of injection and avoiding the forcing of air 
under high pressure will aid in preventing the occurrence of acci- 
dental pneumoperitoneum. 
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Ir is a generally accepted teaching of physiology that when a 
muscle contracts, an electric current is generated. When one of the 
larger voluntary muscles contracts, a sound is produced. This may 
be demonstrated easily by voluntarily contracting the biceps or 
triceps muscle and listening with the stethoscope; a rather loud, 
continuous, crackling and rumbling sound is audible. Muscle 


* Submitted for publication January 27, 1933. 
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Fic. 1.—Phonomyogram. Record taken from left trapezius muscle of a man 
with postencephalitic Parkinson’s disease. The time marker below records 1/100 
second. 


Fic. 2.—Phonomyogram. Continuation of record shown in Fig. 1. The line 
which traverses the upper part of the figure records the tremor of the right index 
finger. The record was obtained by fastening a straight piece of rather heavy wire 
to the finger, the subject holding the wire vertically before the camera. The line is 
composed of a series of shallow oscillations corresponding almost exactly in number 
each second to the record obtained from the trapezius muscle. The rate is the same 


as and synchronous with that of the trapezius muscle. The time marker below 
records 1/100 second. 


Fic. 3.—Phonomyogram. Record taken from the right trapezius muscle of a woman 
with an essential tremor. The time marker below records 1/100 second. 
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Fie. 4.—Electromyogram. Record taken from left trapezius muscle of a man 
with postencephalitic Parkinson’s disease. Uppermost record obtained by inserting 
Adrian-Bronk needle deep into the trapezius muscle. The intervals of deflection 
correspond fairly closely with the intervals between peaks of the phonomyogram. 
For the record in the middle position, the needle was inserted superficially into the 
muscles; the deflections occur at irregular intervals and are insignificant. When the 
lowermost record was made the needle was not in the muscle, but in the subcutaneous 
tissue; deflections are absent. The time marker below records 1/100 second. 
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sounds or muscle murmurs may be heard over the thorax of persons 
who are extremely nervous or who are cold, especially if they are 
chilled enough to shiver. The sounds are rhythmic and low in pitch, 
and vary considerably in intensity and frequency of occurrence. 
They vary in number from 200 to several hundred a minute. Further- 
more, they are not constant, and are greatly influenced by inspiration 
and expiration. ‘These facts are well known. Wartenberg has 
recently described how muscle sounds, produced by contracting the 
masseter and orbicularis oculi muscles, may be heard by placing the 
head in a pillow and forcibly contracting these muscles. 

We have studied muscle murmurs in 8 cases of postencephalitic 
Parkinson’s disease and in 1 case of essential tremor. The murmurs 
in the cases of Parkinson’s disease occurred rhythmically, and at 
the rate of 300 to 400 a minute, the average being about 350 each 
minute. In quality the murmurs often resembled the sound of an 
engine in a tunnel or that of a motor boat. In some instances they 
were similar to fetal heart sounds. 

The murmurs could be heard over the body and the extremities, 
and could be detected by the unaided ear. They were heard most 
plainly over the thorax, and were loudest over its posterior portion, 
that is, over the trapezius and latissimus dorsi muscles. They 
were similar to the sounds heard when examining nervous or cold 
persons, but they were louder and much more striking in character. 
The sounds varied somewhat as the degree of tremor varied, but 
they could be heard when the tremors could neither be seen nor felt. 

That a resting muscle will produce no sound is generally accepted. 
It is believed that the muscle murmurs and sounds which we are 
reporting are due to muscles which are held in a state of extreme 
tautness, and that a few fibers, varying in number, are contracting 
somewhat rhythmically to produce the sounds. 

Fig. 1 is a reproduction of a phonomyogram obtained by placing a 
suitable microphone over the trapezius muscle of a man with post- 
encephalitic Parkinson’s disease. The induced currents set up in 
the microphone were carried to an amplifier employing resistance 
capacity coupling, and thence to the Matthews oscillograph. The 
movements of the iron tongue of the oscillograph were recorded 
on the rapidly moving photographic paper of the camera. Accurate 
timing was obtained by photography of the movements of a tuning 
fork having 100 vibrations a second. 

Fig. 2 is a reproduction of another portion of the phonomyogram 
shown in Fig. 1. 

A portion of the phonomyographic record of a person with essen- 
tial tremor and mild hyperthyroidism is shown in Fig. 3. In this 
case the muscle sounds were not as pronounced nor as constant as 
in the case of postencephalitic Parkinson’s disease (Figs. 1 and 2), 
and voluntary movements and respiration apparently exerted a 
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greater influence. In their fundamental features the phonomyo- 
grams obtained in cases of postencephalitic Parkinson’s disease and 
essential tremor were similar. However, the amplitudes of the 
muscle sounds were not as great in essential tremor as in Parkinson’s 
disease, and in the records depicting the phonomyographic oscilla- 
tions in cases of essential tremor, the summits of the curves were 
more rounded or plateau-like than those obtained in cases of Park- 
inson’s disease, in which there was a relatively slower but more 
steady rate of rise and fall. We are unable to suggest the possible 
significance of these differences in the character of the recorded 
muscle sounds. 

In several of the cases comprising this study an electrode of the 
type devised by Adrian and Bronk was inserted in the trapezius 
muscle, and a series of electromyograms obtained with the Matthews 
oscillograph. Fig. 4 is a reproduction of a portion of one of the 
electromyograms obtained. The magnitude of the changes of 
potential or action currents shown in the three portions of the oscillo- 
graphic record depend on the situation of the pick-up electrode with 
reference to the contracting muscle fibers. 

These electromyographic and phonomyographic methods should 
be serviceable in the investigation of any type of tremor that is 
associated with muscular activity, and may furnish information 
concerning tremors which cannot be obtained by any other means. 
It may be that certain types of tremor have characteristics which 
distinguish them from other tremors. If this is true and if these 
characteristics can be discovered it is within the realm of possibility 
that such study may be of practical aid in the diagnosis of certain 
diseases. 

Summary. The electromyographic studies of mucle tremors and 
phonomyographic studies of muscle murmurs have been made in 
8 cases of postencephalitic Parkinson’s disease and in 1 case of 
essential tremor. The muscle murmurs occurred rhythmically at a 
rate of from 300 to 400 each minute. These murmurs could be 
heard readily with the unaided ear. One of the most striking fea- 
tures was that the muscle sounds could be heard easily when the 
tremors could neither be seen nor palpated. 
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its etiology has been the subject of study ever since. 


as infection.®:®7 


alcoholism. 
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PELLAGRA was described as a disease entity 200 years ago and 


earliest recognition of the disease it has been associated with poverty 
and restriction of diet. Goldberger and his associates were able to 
produce, prevent, and cure this condition by means of dietary manip- 
ulation.!:*4 They regard the lack of vitamin G, the heat stable 
portion of the vitamin B complex, as the sole cause of pellagra. 
Other investigators, however, believe that the production of the 
disease depends on a deficient diet and some additional factor such 


Pellagra in the northern part of the United States is usually 
associated with severe alcoholism but the exact relationship of 
alcoholism to the development of the disease is still a moot question. 
Many clinicians do not consider this postalcoholic condition the 
same as endemic pellagra and diagnose it pseudopellagra, pseudo- 
alcoholic pellagra or postalcoholic dermatitis. In the present 
investigation we have studied the relationship between pellagra and 


Materials and Methods. Seventy-three characteristic cases of 
pellagra, all with the usual skin lesions, entered the dermatological 
service of the Cleveland City Hospital or the Lakeside Hospital 
between March 16, 1925 and October 8, 1931. These patients were 
given a high-vitamin, high-protein diet ad libitum, and no experi- 
mental work was conducted during their hospital stay. The 73 
histories were analyzed for pertinent statistical information (Table 1). 

In order to gain additional information concerning the etiologic 
relationship between alcoholism and pellagra, 10 other cases of 


pellagra (alcoholic type) were selected, excluding those with vomit- 
ing or neuritis. Each of these 10 patients was given a well-balanced 
diet, 75 gm. of autoclaved yeast and from 600 to 900 cc. of whiskey, 
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daily. When a patient’s appetite decreased, which invariably 
happened, he was instructed to eat all of his diet under the penalty 
of not being allowed whiskey the following day. In this manner 
the caloric intake was kept at 3500 or more calories per day. After 
the lesions healed the patients were no longer given whiskey. They 
remained in the hospital, however, under observation for several 
weeks and were discharged with a severe warning as to the dangers 
of further drinking. 

Observations. It can be seen (Table 1) that 62 of the 73 cases 
studied had a history of severe alcoholism, 6 denied alcoholism, and 
no information was obtained from the remaining 5 concerning the 
use of alcoholic beverages. Two of the 6 denying the use of alcohol 
developed pellagrous lesions secondary to carcinoma of the stomach, 
and a third developed the changes of pellagra while receiving a 
restricted diet used in the treatment of peptic ulcer. It is note- 
worthy that the alcoholism occurred from such diverse materials 
as “canned heat,” “white mule,” “raisin jack,’’ “wood alcohol,” 
and “hooch.” 


TABLE 1.—PELLAGRA: ANALYSIS OF 73 CASES. 


No. of, Av. | Aleohol| Diar- | Demen-| Stoma- Au- 
Race and sex. cases. | age (?) titis. Anemia. Died. topsy. 
Yes 25' Yes Yes Yes 24 Yes 7 
White males. 28 50 |No 3!No 8j|No 19|No 4/No 21 10 7 
N.D. 0|N.D. 3|N.D. 1|N.D. 0! N.D. 
Yes 5|Yes 3/Yes 5/Yes 2 
White females... 7 42 |No 1} No 1}No 0O/;No 3 5 0 
N.D. 0/N.D. 1|N.D. 2|N.D. 2 
Yes 7|/Yes 7/Yes 8/Yes 3 } 
Black males... 10 36 |No 3/No 5 7 6 
N.D. 1|N.D. 1|N.D. 1|)N.D. 2 
Yes 22/Yes 19| Yes 23/Yes 27|Yes 12 
Black females 28 31 |No 14| 17 10 
N.D. 4|N.D. 3|N.D. 2}N.D. 0|N.D. 2 


Yes 62) Yes 48|Yes 41| Yes 64| Yes 24 
Tome. F 40 |No 6|No 17|No 27|;No_ 6/No_ 23; 39 | 23 
N.D. 5|N.D. 8/N.D. 5|N.D. 3/N.D. 6 


From Fig. 1 we observe that the admissions of pellagra patients 
increased in the summer and fall in the manner previously described 
for the endemic disease. ° 

The 10 patients who received an adequate diet, yeast, and large 
quantities of whiskey recovered with apparently no ill effects. Their 
skin lesions and the stomatitis improved rapidly. Eight of the 10 
pellagrins developed symptoms of peripheral neuritis subsequent 
to their admission to the hospital. (This is in keeping with the usual 
development of this type of neuritis after the other manifestations 
of the disease have improved.) 
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F N.D. = No data. 
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Discussion. It is generally agreed that the pellagra found in the 
North is usually associated with severe alcoholism. The present 
study, which is probably representative of any northern city, 
demonstrates that over 90 per cent of our patients developed the 
lesions of pellagra following excessive drinking. Nearly all of these 
patients gave a definite history of loss of appetite followed by the 
substitution of whiskey for food, thus strongly suggesting that the 
food intake was not sufficient for adequate nutrition. It follows 
that there is a very close relationship between alcoholism and so- 
called alcoholic pellagra. We have shown in this experiment that 
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Fig. 1.—Admissions by months of the 73 pellagrins. 


these patients before hospitalization drink large quantities of alco- 
holic beverages, eat little or no food, and yet they can be cured 
even when given large amounts of whiskey if an adequate diet is 
ingested. 

The alcoholic type of pellagra has been previously recognized *®:*-!° 
and writers have speculated freely concerning its relationship to 
the non-alcoholic (endemic) type. On theoretical grounds it may 
be considered that the whiskey predisposes to the development of 
pellagra by either destroying the socalled pellagra preventive factor 
or by altering the gastro-intestinal tract so that it becomes incapable 
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of assimilating the preventive substance. Likewise it has been 
suggested ‘on theoretical grounds that foreign substances in the 
whiskey, such as the higher alcohols, produce the lesions of pellagra. 

A consideration of the kinds of alcoholic beverages taken by the 
patients in this series indicates that it would be difficult to determine 
whether or not deleterious substances were present in the liquors 
which predisposed to the development of the disease. It appears 
unlikely to us, however, that any specific deleterious material would 
be present in the many kinds of beverages taken. The present 
observations show that the consumption of large quantities of 
whiskey at the same time that an adequate diet was received did 
not interfere with the clinical improvement of the patients. This 
is strong evidence that. alcohol does not directly inactivate either 
all the gastric secretion or all the potent substances in the food. 
While it is conceivable that imbibing alcoholic beverages may in 
some manner affect either the food or gastric secretion so that a 
quantitative loss of important material occurs, it seems unlikely 
that this is sufficient to explain the development of the disease. 

It is well known that many individuals drink large quantities 
of alcoholic beverages for years without suffering from loss of appe- 
tite, vomiting or pellagra. Correlation of these findings logically 
suggests the following hypothesis: Severe alcoholic imbibition by 
some individuals causes inadequate. food ingestion by decreasing 
the appetite and often precipitates nausea and vomiting. This 
predisposes to the development of pellagra because the person no 
longer receives an adequate diet, but utilizes the calories in the 
alcohol. 

This study indicates that pellagra following severe alcoholism 
should be considered the same disease entity as endemic pellagra, 
since characteristically both diseases have a predisposing dietary 
lack, the same seasonal occurrence (Fig. 1), the same symptoma- 
tology (Table 1), and the same lesions. 

Summary and Conclusions. 1. It has been shown in this investi- 
gation that over 90 per cent of the patients with pellagra developed 
it following severe alcoholism. This incidence is probably represen- 
tative of any northern city. ; 

2. We have demonstrated that pellagra patients recover following 
the simultaneous administration of large quantities of corn whiskey, 
an adequate diet, and yeast. 

3. Our observations suggest that the relationship of alcoholism 
to the development of pellagra is that the usual afflicted individual 
(pellagrin) loses his appetite and substitutes drink for food, thus 
favoring the production of pellagra. 

4. Facts are‘advanced. which support the hypothesis that alco- 
holic pellagra is a form of true (endemic) pellagra. 
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THE CLINICAL PICTURE OF BROMID POISONING. 


By E. B. Graven, Jr., M.D., 


RESIDENT IN MEDICINE, DUKE UNIVERSITY SCHOOL OF MEDICINE, 
DURHAM, NORTH CAROLINA. 


(From the Department of Medicine.) 


THE picture of bromid intoxication, particularly that of the 
delirium state, is often modified and colored, as Diethelm’ points 
out, by the underlying psychiatric make-up of the individual. 
Certainly, this must be true in those institutions caring largely 
for psychiatric patients. Wagner and Bunbury? observed that the 
patient suffering from bromid intoxication is most often of a type 
which takes refuge in drugs and alcohol from conditions considered. 
intolerable. Nevertheless, in a general hospital, one not infre- 
quently meets with cases of “pure,” or almost “pure,” bromid 
delirium in which, after the elimination of the exciting drug, there 
are surprisingly few abnormalities remaining. The taking of the 
drug is often: accidental so far as the patient is concerned. It is 
not uncommonly prescribed during acute illnesses or during con- 
valescence from acute illnesses. And, of course, in a large group 
of patients, it is taken in the form of “patent”? medicines during a 
time of unusual physical or mental distress. The normality of 
many of these patients after the delirium has cleared is in startling 
contrast to their condition during the stage of the stupor or delirium. 

Diethelm! states that he is unable to find any symptoms charac- 
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teristic of bromid delirium and, further, that the “clearing up of the 
mental picture is not always parallel to the diminution of the bromid 
content.” In the small series of cases reported here, the opposite 
seems to be true, although the limited material prevents speaking 
with certainty. It seems altogether probable that the clinical 
characteristics of any given series of cases will be modified largely 
by the type of institution in which the cases occurred. The cases 
reported here were admitted to the general wards for a variety of 
medical and surgical reasons. Some of them unquestionably fall 
into the class described by Diethelm,! Wagner and Bunbury,’ 
Zondek and Bier,’ et al. 

In those cases in which adequate study was made of the blood 
and spinal fluid halids, there is an apparent relationship between 
the clinical condition of the patient and the blood and spinal fluid 
halid levels. While the number of cases and determinations in the 
individual case are not as large as one could wish, the results pre- 
sented are at least suggestive and point the way toward more com- 
plete studies, which are being carried out at the present time with 
the electrometric titration method of Hastings and van Dyke." 


Report of a Case: (No. 19,488).—White male, aged 17, admitted 
October 28, 1932, in a deep stupor. Five weeks previously patient had 
“bad cold’’ accompanied by headache and “nervousness.” One week 
later he complained of jerking of muscles of legs and face. He was given 
bromids by his local physician. After several days in bed, during which 
time he was afebrile, the muscle twitching disappeared, but the patient 
grew drowsy and unresponsive. The family, accordingly, increased his 
medicine dosage. The stupor deepened, maniacal attacks ensued, and the 
patient was brought into the hospital because he could nct be controlled 
at home. 

He was a normally developed young white male, stuporous and dehy- 
drated. Temperature was 37.5° C. Pulse rate 108. During the examina- 
tion there were frequent myoclonic movements of the extremities and 
facial grimacings. The pupils were widely dilated but reacted normally 
to light. The disks were clearly outlined. There were moderate dough- 
like rigidity of the arms and legs and markedly hyperactive tendon reflexes. 
There was no clonus, however, and the Babinski and Kernig’s signs were 
negative. The neck was slightly stiff. The abdominal reflexes were not 
obtained, but the cremasterics were present. 

Lumbar puncture revealed a water-clear spinal fluid containing 10 lympho- 
cytes per c.mm. The Pandy test was one positive. The sugar content 
was 55 mg. per cent. The bromid and chlorid findings are shown in Chart I. 

During the next 4 days the patient was completely unmanageable. He 
had almost constant auditory and visual hallucinations, usually of a fright- 
ening nature, and required constant restraint. In his less maniacal moments 
he told wildly circumstantial stories of being pursued by animals, by men 
with guns, etc. Large doses of chloral hydrate, paraldehyde, and sodium 
amytal were not only ineffective but rather augmented his delirium. Fluids 
and large quantities of sodium chlorid were given by mouth whenever 
possible, and hypodermoclyses and intravenous injections of 5 per cent 
glucose in physiologic saline were resorted to frequently in order to maintain 
a fluid intake of 6000 to 7000 cc. daily. 

Four days after admission, lumbar puncture was repeated and 40 cc. 
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spinal fluid removed. Physiologic saline was given intravenously (750 cc.), 
and 10 minutes later an additional 20 cc. of spinal fluid were removed. 
Analyses of the 2 specimens showed an apparent increase in total protein 
only (0.064 to 0.08). The second specimen showed Cl., 102.9 mM/L (602 
mg. per cent); Br., 17.4 mM/L (180 mg. per cent; replacement of 14.4 per 
cent); sugar, 70 mg. per cent; total protein, 0.080 gm. per cent. For the 
findings of the first specimen and simultaneous blood analysis see Chart I. 
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Chart I 


Clinical examination of blood and spinal fluid (Case 1). 


On the 8th and 9th days after admission the patient was fairly lucid at 
intervals, but his delirium continued at night. On the morning of the 10th 
day he dramatically announced that he was well and fully recovered. He 
was well oriented, smiling and mentally alert. He remembered the preced- 
ing weeks as a hideous “nightmare” and showed some concern about the 
possibility of a return of the alarming experiences. For the blood and 
spinal fluid bromids and chlorids at recovery see Chart I. The sugar con- 
tent of spinal fluid was 65 mg. per cent; total protein, 0.088 gm. per cent. 

From the 10th to the 12th day the patient was fully rational and suffered 
nothing worse than a few “bad dreams.” After the 12th day there were 
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no further symptoms. At discharge on December 16, 1932, there were no 
discoverable abnormalities. The pupils were normal in size. The tendon 
reflexes were normally active, and the abdominal reflexes were lively. 


Symptoms. In this series there were 8 cases in which the symp- 
toms were apparently the result of bromid poisoning alone without 
confusing psychiatric basis. A composite picture of these typical 
cases is as follows: an individual with one or a variety of medical 
or surgical (somatic) complaints, has taken bromids during a period . 
of days or weeks. After a variable length of time the patient 
becomes restless, irritable and emotionally labile, and complains of 
headache, blurring of vision, interrupted sleep and disordered, 
usually frightening dreams. As these symptoms endure there are 
observed weakness, ataxia, slurring and hesitancy of speech, 
irrelevant conversation, poor appetite, and loss of memory, par- 
ticularly for recent events. Drowsiness and lethargy are soon 
followed by stupor, and sleep is even more disturbed by disordered 
dreams. Hallucinations, both visual and auditory, become a prom- 
inent feature, and maniacal attacks of excitement are provoked by 
the fear reaction produced. 

The patient does not appear acutely ill. The facies are expression- 
less (McFadden‘) and vacuous. The temperature and respiratory 
rate are not elevated, although there may be a moderate tachy- 
cardia. The leukocytes are within a normal range or only slightly 
elevated. The patient is disoriented and stuporous, although 
capable of being aroused to answer questions in a seemingly intelli- 
gent fashion. He exhibits fabrication and confabulation and has 
many delusions concerning himself and those about him. Most 
of the delusions, often of persecution, seem to be secondary to his 
own hallucinatory experiences. Unless his attention is forcibly 
held, he sinks back into stupor. 

The skin and mucous membranes are dry and the tongue is 
furred. There is no rash (7 cases) and no general lymph glandular 
enlargement. The neck is not stiff (7 cases) and Kernig’s sign is 
negative (8 cases). The pupils are widely dilated (7 of 7 tested 
cases), but react fairly promptly to light, both directly and con- 
sensually. Convergence is poor, diplopia is present (7 of 7 tested 
cases), so that contraction during accommodation cannot be tested 
(although Case 1 had lost the accommodation reflex even though 
good convergence without diplopia was secured). The optic disks 
show no papilledema. There is no weakness, per se, of the muscle 
groups, but there are marked ataxia and incodrdination. The 
reflexes are strongly hyperactive (6 of 7 tested cases), but the acces- 
sory signs of upper motor neurone disturbance are conspicuously 
absent. The abdominal reflexes are not obtained (5 of 5 tested 
cases). For summary of important signs and symptoms see Table 1. 

Treatment. We have found that the usual sedatives and hyp- 
notics not only do not allay the excitement but rather seem to 
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increase the number and intensity of the hallucinations. The 
administration of luminal, barbital, chloral hydrate, paraldehyde, 
sodium amytal, etc., was invariably followed in a short time by 
maniacal outbursts. Even sodium amytal given intravenously up 
to 0.4 gm. had no effect in quieting the 2 patients in which it was 
used. 

Isolation from noise and from all disturbance, together with 
hydrotherapy, is most effective when it can be secured. 

In accordance with the experience of Wile,> Wuth,* Harris and 
Hauser,’ Diethelm,! McFadden,‘ et al., sodium chlorid up to 2 gm. 
every 2 hours is given by mouth. A daily intake of 6000 to 8000 cc. 
of fluid is secured, if necessary by parenteral administration of physi- 
ologic saline and of 5 per cent glucose solution. 

We are unable to confirm the experience of Wagner and Bunbury? 
that soon after the administration of sodium chlorid there is a rise 
in the blood bromid, concomitant with an increase in the severity 
of the symptoms. It may be that our determinations were made too 
long (usually 3 days) after the beginning of treatment. After 3 days 
of treatment the bromid content of the blood and spinal fluid was 
always lower, and considerably lower, than the pre-treatment level. 
We did not observe any exacerbation of symptoms after beginning 
of treatmenv. 

Our own figures are in accord with the experimental results of 
Palmer and Clarke,* who found that after the intravenous adminis- 
tration of NaCl the blood bromid level decreases along with a greatly 
increased urinary excretion of bromid. They point out, further, 
that chlorid administration not only increases the total halid 
excretion but increases the fraction of bromid in it. Thus the actual 
rate of bromid elimination is enhanced by increasing the chlorid 
intake. 

Usually during the first 5 days of treatment little clinical improve- 
ment was detected. Disorientation, hallucinations, delusions, 
confabulation, and speech defect persisted. Slight remissions often 
occurred in the early morning hours with exacerbations toward 
afternoon and evening. Between the 6th and 9th days there was 
often an abrupt change, the patient becoming completely lucid and 
oriented during the day but with disordered dreams at night for 
several days more. ‘Treatment was always continued until the 
patients were symptom free. 

Chemistry. A modification of the Wuth method® was used for 
the determination of bromid. The determinations were made on 
whole blood instead of serum. Standards of known bromid con- 
tent were made up, and the value of the unknown blood was read 
off directly on the colorimeter. 

Although definite conclusions cannot be drawn from the material 
presented, the following values may be significant: 

1. Active delirium occurred in patients with a blood bromid 
content of from 25 millimols per liter in Case 2 to9.7 mM/L in Case 7, 
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and the delirium state continued even when the bromid content 
had fallen to between 20 mM/L in Case 2 and 9.2 mM/L in Case 1. 

2. The figures for spinal fluid corresponding with*the above 
values for blood are: (a) Delirium level: 24.2 mM/L Case 2 to 
10.8 mM/L in Case 1. (6) Delirium continued with values between 
17.6 mM /L in Case 2 and 6.6 mM/L in Case 1. 

3. Definite clinical improvement (orientation, loss of hallucina- 
tions and delusions, return of reflexes and pupils to a normal state 
of reactivity) occurred when the blood bromid level had fallen to 
between 5.2 mM/L in Case 3 and 5.8 mM/L in Case 2, and the level 
in the spinal fluid had reached 2.7 mM/L in Case 1 to 3.8 mM/L in 
Cases 2 and 3. (See Table 2.) 


2. 


Blood halids (mM/L). Spinal fluid halids (mM/L). 


| ali ali 
Br. | Cl. | replaced Br. Cl. replaced 
| | by Br. | by Br. 
1 Admission | __....... 11.1 | 68.0; 14.0 10.8 94.0 10.3 
4th No improvement 9.2 | 99.0 | 8.5 6.6 | 109.0 §.7 
8th Clinical improve-| 5.6 92.0 | 5.7 2 123.0 2.1 
ment | | 
| Admission 25.0 | 67.5 | 27.0 | 24. .6| 21.0 
No improvement | 20.0 | 80.0 | 20.0 17.6 | 101.0} 14.8 
10th Clinical improve-| 5.8 | 74.0 7.2 | 38.8 | 119.6 3.0 
| ment | 
3 aan | pity 17.4 | 54.6 15.5 | 92.8| 14.3 
No improvement | 10.0 | 76.0 11.6 6.1 
| Clinical improve-| 5.2 | 77.4 |} 3.8 | 120.0 0 
ment | 
4.4 | 84.2 3.4 |122.0/ 2.7 
+ 19 .0* 
No improvement | 13.9T 
Discharged well 
|} Admission | 10.0 
| 13th | Discharged well 2.1 104.0 1.8 
6 | Admission | 12.0 
| 5th No improvement 7.0 68.0 § 
7 |Admission| _...... 9.7 89.0 9.8 
| 6th | Discharged well 4.0 96.0 4.0 
8 | Admissiont 
2d No improvement 9.7 | 81.0 10.6 
8tht Discharged well } 
* Not treated. + Treatment begun. t No blood or sp. fi. studies. 


§ Discharged against advice. 


It will be noted that the spinal fluid bromid levels are uniformly 
lower than the blood bromid levels. 

This result agrees with that of Malamud, Fuchs, and Malamud,?® 
who used the colorimetric method, and with the recently published 
figures of Mishkis, Ritchie, and Hastings,’ using the more accurate 
electrometric titration method previously described by Hastings 
and van Dyke." 
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Summary. 1. There is presented a group of patients suffering 
from bromid intoxication in which certain signs and symptoms 
recurred with sufficient regularity to constitute a clinical syndrome. * 

2. The psychiatric make-up of this group is contrasted with the 
type of cases reported elsewhere. 

3. The effect, both clinical and chemical, of specific treatment with 
sodium chlorid is discussed. 

4. It is suggested that a distinct parallelism exists between the 
bromid levels in the blood and spinal fluid and the clinical condition 
of the patient. It seems probable that an even closer relationship 
may be found between the clinical condition and the percentage 
of the total halid replaced by bromid. 


My thanks are due to Dr. W. A. Perlzweig and the members of his Department 
for the chemical studies and to Miss Elizabeth Brodel for the preparation of the 
charts. 


* Since the inception of this paper we have been able to recognize from the signs 
and symptoms alone 3 additional cases of bromid poisoning. 
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CALCIUM AND PHOSPHORUS METABOLISM OF AN 
OSTEOMALACIA PATIENT, A VEGETARIAN FOR 
21 YEARS. 


By Pout ScHULTZER, 
ASSISTANT PROFESSOR, M.D., MUNICIPAL HOSPITAL, SECOND MEDICAL DEPARTMENT, 
COPENHAGEN, DENMARK. 


(From the Medical Department II, Kommunehospital; Chief Physician: Dr. med. 
H. I. Bing.) 


THERE can be no doubt that deficiencies in diet may play an 
important réle in the development of osteomalacia. For a thorough 
review of the various aspects of this disease the reader is referred 


3 
i 
‘ 
| 
| 
| 


SCHULTZER: CALCIUM AND PHOSPHORUS METABOLISM 533 


to the excellent monograph by Hess (1929). The “hunger osteo- 
malacia”’ among the peoples of “Central Europe” after the World 
War was due to gross deficiencies in diet, reminding one a good deal 
of the osteomalacia investigated by Maxwell and Miles (1925) and 
Miles and Feng (1925) in Shansi, China. The patients of these 
investigators had been living on a pronounced vegetarian diet, 
without milk or eggs, and very deficient in calcium. The ratio 
Ca:P was low, about 0.25 to 0.32. In her report of cases of osteo- 
malacia in Delhi, Stapleton (1925) likewise states that the diet was 
vegetarian, although it contained more animal fat than the preced- 
ing. Wilson and Surie (1930) give a review of 265 cases of. osteo- 
malacia in India, and they claim that in most of these cases the 
diet was probably not deficient in calcium or phosphorus, but its 
content of vitamin D was inadequate. 

Most authors are agreed that the development of osteomalacia 
is contingent upon at least one additional factor besides deficiencies 
in diet, namely, unhygienic living conditions— —especially want of 
sunlight. 

This paper gives an account of a case of pronounced osteomalacia, 
in which the only etiologic explanation appears to be that the patient 
had been a vegetarian for a number of years. 


Case Record.—A. J., male, aged 55, married, post-office clerk, had 
always enjoyed good health. At the age of 34, he became a vegetarian, for 
ethical reasons, and he has kept it up since, never taking any meat or fish. 
His diet consisted of cereals, vegetables, fruit, potatoes and beets, and 
plenty of milk and eggs. The stools were always normal, neither voluminous 
nor fatty. At the age of 40, he had a mishap while at work: he fell and hurt 
his left hip. Since then, he has suffered from pains in the hip, gradually 
radiating down into the left thigh. These pains have been worst in the 
winter, and would almost subside completely in the summer; on the whole, 
they were steadily getting worse, and finally the patient was entirely unable 
to work. In June, 1931, he applied to the Medical Dispensary of the Rigs- 
hospital, where the diagnosis osteomalacia was made after Roentgen ray 
examination. The radiographs showed marked halisteresis, especially 
of the vertebre and pelvis, the former appearing like fish vertebra. 
The pelvis showed marked deformity with aceal contraction, most pro- 
nounced on the left side. The left hip joint was the site of very severe 
osteoarthritic changes, with coxa vara. The physical examination revealed 
no abnormalities apart from the deformities due to the bony changes. 

Examination of the urine showed no pathologic elements. Wassermann 
and Kahn reactions in the blood were negative. The serum calcium was 
estimated as 10.1 mg. per cent. Unfortunately, the inorganic phosphorus 
content of the serum was not examined at that time. 

On July 8, 1931, treatment was instituted with cod-liver oil (45 cc. daily) 
and calcium chlorid (CaCl,, 6H,0, 2 gm.,3 times daily), The result of the 
treatment was striking. In less than 1 month the patient stated that he had 
improved very much, and Roentgen ray examination on October 1 showed 
a considerable deposition of calcium in the bones. The cod-liver treatment 
was discontinued, as it was disagreeable to the patient, and he was given a 
preparation of irradiated ergosterol (Ultranol [100 Dj], 30 drops daily). 
On October 14, 1931, the serum calcium concentration was 10 mg. per 
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cent; on January 13, 1932, it was 11.3 mg. per cent. He resumed work on 
October 12, 1931, feeling well. 

The vitamin D and calcium treatment was discontinued February 27, 
1932. Within a month, March 30, he complained that the old pains had 
begun again. At that time the serum calcium was 10 mg. per cent. 
The treatment was instituted anew, and the pains ceased in 3 to 4 weeks. 

Experimental Study. It was planned to examine the calcium and phos- 
phorus metabolism in this patient as far as possible under the same condi- 
tions as prior to the treatment. As discontinuance of the treatment for 1 
month previously had caused a recurrence of the subjective symptoms, the 
treatment was now discontinued again for 1 month before the experimental 
studies began. The aim was to investigate: (1) The calcium and phos- 
phorus metabolism of the patient on a diet that did not differ too much 
from his usual diet; (2) the effect of an addition of calcium salts to this diet; 
(3) the effect of an addition of phosphates. Out of regard for the time 
of the patient it was necessary to leave out the question of addition of 
vi 

Treatment with Ultranol (vitamin D) and calcium chlorid was discon- 
tinued on April 30, 1932, and the patient was admitted to the Med. Dep. II, 
Kommunehospital (Copenhagen), on May 26, 1932. 

Technique. During the experimental period the patient was allowed 
to be up and walk about, also in the garden of the hospital, as he was him- 
self most painstaking in complying with the rules for collection of the urine 
and feces. The same diet, with a few unessential changes, was kept through- 
out the experimental period. Each of the 3 experiments lasted 5 days. 

Diet. For the sake of simplification the diet was composed of as few 
food articles as possible. The calcium and phosphorus contents of these 
foods were estimated by average analyses (Table 1). 


TABLE 1.—CALCIUM AND PHOSPHORUS CONTENTS OF Foops 1n Diet. 


Per cent Ca. Per cent P. 
0.140 


In addition the patient was given peanut oil (not analyzed), a little 
vinegar (dilute acetic acid) and minimal amounts of various spices. For 
beverage he had weak tea and distilled water. He took this diet in a daily 
amount corresponding to about 2200 calories. 

Feces. The feces of each experimental period were marked off by means 
of carmine tablets, given in the morning, | hour before meal, at the begin- 
ning and end of the period. When necessary, daily evacuation of the bowels 
was brought about by means of phenolphthalein (dose, 0.5 gm.). The 
stools were collected in a covered container in which the portions were 
mixed thoroughly by long stirring. 

Urine. In each period all the portions of urine were collected and pre- 
-witeed by addition of a little thymol and concentrated hydrochloric acid 

pure 

The analyses were carried out under the supervision of Dr. E. Gjérup, 
in the physiological laboratory of the Royal Veterinary College and in the 
laboratory of Queen Louise’s Hospital for Children. 

EXPERIMENT 1. In the 5 days of the experimental period (May 30 to 
June 3, inclusive) the patient took the diet listed in Table 2, the daily 
portions being equal. 

In this case, ‘then, there was a positive calcium and phosphorus balance, 
but certain findings in the examination of the metabolism showed that here 
the calcium metabolism did not follow normal lines. The absolute calcium 
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output in the urine was abnormally great, amounting daily to 0.3 gm. 
Ca as against the normal 0.09 to 0.13 gm. (Goldthwaite, Painter, Osgood 
and McCrudden, 1905). The urinary calcium output was also relatively 
large as is evident from Table 3. 


TABLE 2.—CALCIUM AND PHospHORUS METABOLISM IN EXPERIMENT 1. 


Intake. | Output. Retention. 

Ca | P | | Ca P | Ca P 

gm. gm. | gm. em. | gm. gm 
Milk 5000 gm. _. | 5.70 | 4.60 | Urine 7720 gm. | 1.49 | 4.06 } 
Potatoes 2700gm. . | 0.16 | 1.75 | Feces 310 gm. | 2.19 | 1.69 
Zwieback 750gm._. | 0.34 | 1.05 
Sugar 250gm. .. 0.01 | | 

6.21 | 7.40 | 3.68 | 5.75 | 2.53 | 1.65 
Retention per day: 0.51 gm. Ca and 0.33 gm. P. 
TaBLE 3.—CALCIUM AND PHOSPHORUS OUTPUT IN EXPERIMENT 1. 

Urine. Feces. Retention. 
Cainperomt. ... 35 41 
23 22 


In calcium balance in normal individuals one-third of the calcium output 
is excreted with the urine and two-thirds with the feces. Here in this case, 
more than one-half of the calcium output was excreted with the urine. 
This is the more peculiar as a large part of the ingested phosphorus was 
demonstrated in the feces. On intake of phosphates in normal persons 
two-thirds of the phosphorus output is excreted with the urine and one- 
third with the feces. The same proportion of output is found in this case. 

On May 31 the serum calcium concentration was 9.1 mg. per cent, inor- 
ganic phosphorus 3.6 mg. per cent. 

EXPERIMENT 2. The effect of ingestion of calcium salts was examined in 
the second experimental period (June 7 to 11, inclusive). 

Numerous investigations (see Peters and van Slyke) have established 
that the calcium and phosphorus metabolism is influenced by ingestion of 
acid or alkali. Acid ingestion produces an increase in the absorption of 
both calcium and phosphorus, whereas intake of alkali has the opposite 
effect. The cause of this is probably that acidity of the intestinal contents 
gives a production of easily soluble calcium phosphates, whereas the calcium 
phosphates formed in an alkalin medium are less soluble. The interaction 
of the various factors will then decide whether the conditions of retention 
are to be changed. At any rate, however, there will be a change in the dis- 
tribution of Ca and P between the urine and the feces. 

The calcium salts employed most commonly in therapy, calcium chlorid 
and calcium lactate, are both able to give an increase in serum calcium, 
as both salts are easily soluble. But in the organism calcium chlorid acts 
as - acidifying salt, while calcium lactate has the property of an alkaliniz- 
ing drug. 

In order to produce a strong calcium effect without altering the acid- 
base equilibrium, it was decided to combine the two salts: 1 gm. calcium 
chlorid (CaCl,, 6H,O) was given together with 2 gm. calcium lactate 
(Lactas calcicus solubilis Merck). This combination did not cause any 
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change in the hydrogen ion concentration of the urine, which was deter- 
mined every day in the experimental periods (Table 4). 


TaBLE 4.—pH or THE URINE IN EXPERIMENTAL PERIODS. 


ist day. 2d day. 3d day. 4th day. 5th day. 
Experimentl . . 7.0 7.3 7.0 8.1 
Experiment2 . . 7.1 7.1 7.2 
Experiment 3. . 7.0 7.2 7.3 7.2 


Approximately 20 gm. calcium chlorid was dissolved in 300 cc. water, 
and the exact calcium concentration of this solution was determined by 
titration with AgNO;. Fifteen cc. of the solution (pipette) was given 
3 times daily, while calcium lactate was nen in powder form (weight) 
2 gm. 3 times daily. 


TABLE 5. AND METABOLISM IN 2. 


Intake. Output. | Retention. 

Ca P Ca P Ca P 
gm gm gm. gm. gm gm 

Milk 5000 gm. . | 5.70 | 4.60 | | Urine 7320 gm. | 1.66 | 3.15 

Potatoes 3000 gm..j{ 0.18 | 1.95 | Feces 510 gm. | 4.71 | 1.67 

Zwieback 750gm..| 0.34 | 1.05 | 

Sugar  250gm..| 0.01 | | 

Addition: | 

CaCl: sol. 225cc. . | 2.79 | 

Cale. lact. 30gm../ 3.92 | 


12.94 | 7.60 6.37 | 4.82 | 6.57 | 2.78 


Retention per day: 1.31 gm. Ca and 0.55 gm. P. 


Administration of calcium salts produced a marked increase in the reten- 
tion of Ca and P, relatively most of Ca. 

Table 6 shows that in this experiment the distribution of the Ca and P 
output between the urine and the feces was approximately normal. 


TABLE 6.— DISTRIBUTION OF CALCIUM AND PHOSPHORUS OUTPUT IN EXPERIMENT 2. 


Urine. Feces. Retention. 
36 51 


At the end of the experimental period (June 12) the serum calcium con- 
centration was 10.4 mg. per cent, inorganic phosphorus 4.7 mg. per cent. 

EXPERIMENT 3. The effect of ingestion of sodium phosphate was 
examined in the 3rd experimental period (June 16 to 20, inclusive), by admin- 
istration of a neutral solution of primary and secondary sodium phosphate, 
containing 0.50 gm. P per 15 cc. The secondary sodium phosphate 
(Natriumfosfat Soerensen) was calculated after its contents of phosphorus 
and dissolved in water; then the solution was neutralized with HCl. Intake 
of 15 ce. of this solution 3 times daily did not give any change in pH of the 
urine (see Table 4). 

In this experiment, too, there were both a positive calcium balance and a 
positive phosphorus balance (Table 7). The calcium retention was only 
a little less than in Experiment 1, and there was a considerable increase in 
the calcium retention. That the phosphate addition gave a marked change 
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in the distribution of the Ca output between the urine and the feces is 
evident from Table 8. 


TaBLE 7.— CauciuM AND PHosPpHoRUS METABOLISM IN EXPERIMENT 3. 


| Intake. 


Output. Retention. 
Ca P Ca | P 
| gm. gm. | gm. gm. gm. | gm 
Milk 5000 gm. | 5.70 | 4.60 | Urine 7520 gm. | 1.13 | 9.86 
Potatoes 3000 gm. | 0.18 | 1.95 | Feces 580gm.| 2.95 | 2.63 
Zwieback 750 gm. | 0.34 1.05 
Sugar 250 gm. | 0.01 
Addition: 
Sod. phos- 
phate sol. 225 cc. poate 7.50 | 


| 
6.23 | 15.10 | 4.08 12.49 | 2.15 | 2.61 
| | 


Retention per day: 0.43 gm. Ca and 0.52 gm. P. 


TABLE 8.—CHANGE OF DISTRIBUTION OF CALCIUM OUTPUT IN URINE AND FECcEs. 


Urine. Feces. Retention. 
Pinpercent ..... . 17 17 


Less than one-third of the total calcium output was found in the urine. 
This agrees with the fact that the absolute phosphorus output with the 
feces increased considerably under the phosphate administration. About 
three-quarter of the phosphorus output was excreted with the feces, ca. 
one-quarter with the urine. 

At the end of the experimental period (June 21) the serum calcium con- 
centration was 10.5 mg. per cent, inorganic phosphorus 3.7 mg. per cent. 


Comments. As already mentioned it seems natural to attribute 
the illness of this patient to deficiencies in his diet. But, what were 
the deficiencies in this vegetarian diet? 

Calcium deficiency seems to be out of the question. His usual 
diet was very much like the diet given in these metabolism experi- 
ments that contained a good deal of calcium. Nor was his serum 
calcium lowered, as was the case in Maxwell and Miles’ patients 
who had a low-calcium diet. 

The same considerations apply to the phosphorus content of the 
diet. The metabolic diet was not low in phosphorus; and the inor- 
ganic phosphorus concentration of the serum of the patient was 
normal at the time of examination; but it has to be admitted that 
the examination was made while there was a positive phosphorus 
balance. Yet 1 month before the examination he was taking his 
usual diet without addition of vitamin D or other therapeutic agent. 

There remains then the question of the vitamin D content of the 
diet. It may be taken for granted that the vegetarian diet, even 
with addition of eggs, milk and butter, may in the winter be inade- 
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quate with regard to vitamin D. That the illness of this patient 
was due to vitamin D deficiency is evidenced also by the charac- 
teristic improvement he claimed to have every summer. It is 
true that the effect of light suggests itself as a direct factor in this 
seasonal improvement, but in northern regions this factor is only 
of secondary importance. 

Also the metabolism experiments indicate that the development 
of the disease in this case could not be ascribed to the calcium and 
phosphorus contents of the diet. In Experiment 1 the patient took 
a diet that corresponded very well to his usual diet. It contained 
plenty of calcium and phosphorus, and the ratio Ca:P was 0.8, which 
Toverud and Toverud (1931) consider optimal. Both the calcium 
balance and the phosphorus balance were positive, and yet the 
metabolism differed from the normal. Here was the strikingly 
great calcium output in the urine, a finding that is characteristic of 
osteomalacia (Goldthwaite, Painter, Osgood and McCrudden, 1905; 
Mellanby, 1932). Thus, the power of calcium absorption was not 
decreased, but even though phosphorus was supplied in a suitable 
amount, only a comparatively small portion of the absorbed calcium 
was deposited in the bones. 

In Experiment 2 the ratio Ca:P of the diet was 1.7, and in Experi- 
ment 3 it was 0.4, that is, respectively, doubling and halving of 
the original ratio. Yet the phosphorus retention was increased very 
considerably in both experiments. It is reasonable to take these 
findings to mean that it was not an inadequate ratio Ca:P in Experi- 
ment 1 which here gave a smaller phosphorus retention than in 
Experiments 2 and 3. The significance of this ratio to the calcium 
and phosphorus metabolism is known in particular from experiments 
on rats (Schultzer, 1927). 

Nor did addition of calcium or phosphorus produce any definitely 
significant change in the serum calcium concentration or in the 
inorganic phosphorus content of the serum. In this respect the 
case reminds one of that reported by Blumgart, Gargill and Gilligan 
(1929). Here the serum calcium was normal (10.3 to 11 mg. per 
cent), and the inorganic phosphorus level was somewhat low, but 
constant in spite of all treatment, also with vitamin D, at 2.1 to 2.4 
mg. per cent. For the present, then, these cases of osteomalacia 
may be parallelled with the rickets produced experimentally in 
young rats by Korenchevsky (1922), as in the latter condition the 
rachitogenic diet was not deficient in calcium or phosphorus, but 
in vitamin D. 

Summary. 1. A case is reported of a man, aged 55, who had 
been a vegetarian for the last 21 years, and who had noticed the 
first symptoms of osteomalacia 15 years ago. His condition im- 
proved very considerably on treatment with vitamin D and calcium 
chlorid. 

2. The treatment was discontinued for 1 month, and then his 
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calcium and phosphorus metabolism was examined while on a diet 
that corresponded very well to his usual vegetarian diet. This diet 
contained optimal amounts of calcium and phosphorus. Both the 
phosphorus balance and the calcium balance were found to be 
positive. The calcium output in the urine was abnormally high. 

3. The effect of intake of calcium salts was examined. There 
was an increase in both the positive calcium balance and the phos- 
phorus balance. 

4. Intake of phosphates also increased the positive phosphorus 
balance, whereas it had no particular effect on the positive calcium 
balance. 

5. Hence one may conclude that if the osteomalacia in this case 
was due to deficiencies in the diet, as is most likely, it was not owing 
to faults in calcium and phosphorus content of the diet but to vita- 
min D deficiency. 
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STUDIES IN PENTOSURIA. 
A REPORT OF 12 CASES. 


By Morris M.D., 
ADJUNCT PHYSICIAN, MEDICAL DIVISION, 


AND 


MArGARET Lasker, M.S., 
RESEARCH FELLOW, MEDICAL DIVISION, MONTEFIORE HOSPITAL, 
NEW YORK CITY. 


Ir is unfortunate that the belief prevails that pentosuria is an 
exceedingly rare condition which can be diagnosed by metabolic 
specialists only. Because of this belief many cases are overlooked, 
and many more are mistreated as diabetics. It is incorrect to 
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assume that no harm can come of treating a pentosuric as a diabetic, 
particularly as the tendency is to give insulin to the latter. Admin- 
istered to the pentosuric, insulin may cause hypoglycemic reactions 
and convulsions. In addition, when regarded as diabetic, the pen- 
tosuric is subjected to unnecessary dietary restriction. 

We wish to emphasize that every glycosuria in which the con- 
centration of reducing bodies is regularly 1 per cent or less should 
be regarded with suspicion and further investigated. The necessary 
procedures are not expensive or time-consuming and can be done 
in the office. The response of the patient to a meal rich in carbo- 
hydrate will often point to the correct diagnosis (see diagnosis and 
differential diagnosis). The fermentation test and the Bial test 
will yield further valuable information. 

The diagnostic features of pentosuria are not well known; to illus- 
trate this, we need only call attention to the fact that 6 of our cases 
were at one time or another hospitalized in various institutions 
without being properly diagnosed. If this paper serves only to 
make the reader “‘pentose-conscious” it will have fulfilled one of its 
major purposes. 

Historical. In 1892 Salkowski and Jastrowitz' described the 
first case of pentosuria. In 1900 Neuberg? isolated racemic arabinose 
from the urine of a pentosuric. This sugar was optically inactive 
and formed an osazone with di-phenylhydrazin. Similar cases were 
described by Aron® in 1913 and Cammidge and Howard‘ in 1920. 
As a result of these studies it was assumed that inert arabinose 
was the only urinary pentose. In 1914 Levene and La Forge 
found a dextro-rotatory pentose which did not form a di-phenyl 
osazone and which they proved to be xyloketose. Zerner and 
Waltuch® recovered a similar substance from the urine of their 2 
cases. The pentosazone had a melting point of 162° C., and when 
mixed with ]-xylosazone it formed a new compound (dl-xylosazone) 
which melted at 210° C. They believed the urinary sugar to be a 
member of the xylose group. Further proof of the existence of 
xyloketose was furnished by Greenwald’ who described 4 cases in 
1930. 

Garrod® collected more than 50 cases of pentosuria from the 
literature in 1923, and in a recent paper Margolis® reviewed 78 
cases. Since then 22 additional cases have been described by the 
following authors: Greenwald’ 4 cases, Fischer and Reiner'® 4, 
Marble’® 3, Neuman’ 4, Leinoff" 1, Hari’? 5, Rossen" 1. These, 
together with our 12, total 112 reported cases. 


Case Reports. Case 1.—H. B., male, aged 6, was admitted in July, 
1928, with a history of diabetes for 1 year and complaining of failure to 
gain weight for 2 years. Sugar had been found in his urine 1 year ago and 
he had been regarded as an early diabetic. Our diagnosis was pentosuria 
ee malnutrition. The average daily excretion was 1.5 gm., calculated as 
glucose. 
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Casp 2.—J. L., male, aged 22, was admitted in February, 1932, com- 
plaining of weakness on walking, occasional double vision, and tingling 
sensations in the legs. In September, 1930, he had been ill due to a gastro- 
intestinal upset. Shortly thereafter paralysis of the entire body set in. He 
recovered from this but soon developed urinary difficulty and weakness on 
walking. The neurologic diagnosis was multiple sclerosis. Sugar had been 
found in his urine during his stay at another hospital and he had been given © 
as much as 60 units of insulin daily. Examination of 5 brothers failed to 
reveal any additional cases. The daily excretion of pentose was 3.5 gm. 

Case 3.—B. B., aged 39, was admitted in January, 1933, complaining of 
cough and expectoration. He had been well until September, 1931, when 
he began to cough and had several hemoptyses. He was sent to a convales- 
cent home, receiving alternate pneumothorax treatments. Three months 
prior to admission, sugar was found in his urine and he received 15 units of 
insulin daily. The diagnosis was chronic pulmonary tuberculosis. The 
daily excretion of pentose was 3 gm. 

Case 4.—N. L., male, aged 33, was referred to us for diagnosis by a 
former member of the hospital house staff. He had always been well and 
had no complaints. In 1923 he was refused life insurance because sugar 
was found in his urine. Placed on a restricted diet he lost weight and was 
given 20 units of insulin daily in an effort to maintain his nutrition. This 
resulted in many hypoglycemic reactions. A diagnosis of renal diabetes 
was made by a medical consultant who advised him to restrict his carbo- 
hydrate intake as a precautionary measure. Recently he was granted 
insurance but with a higher rating. On our advice, he resumed a normal 
diet and has returned to his usual weight. 

Case 5.—L. B., male, aged 37, was admitted in August, 1932, with a 
diagnosis of coronary artery disease and diabetes mellitus. Four months 
previously he began to experience precordial pain, and on several occasions 
lost consciousness. Thirteen years ago he had been treated as a diabetic, 
but had never adhered to any diet. He suffers from severe headaches as 
do also several members of his family. Our diagnosis was psychoneurosis. 
The daily excretion of pentose was 4.5 gm. Seventeen other members of 
his family including mother, brothers and sisters and 11 of the next genera- 
tion were investigated, and 3 sisters and a niece were found to have 
pentosuria. 

Casp 6.—A. G., sister of L. B. (Case 5), aged 41, was admitted in 
January, 1933, complaining of headache, vomiting and pain in the right 
leg of 4 months’ duration. While operating a sewing machine, she noticed 
a pain in the right leg which later spread to the. hip and back. She suffers 
at present from pain over the heart and has severe nervous headaches. 
Whenever ill or upset, she vomits everything she eats. She never knew of 
glycosuria until our examination revealed its presence. The diagnosis 
was psychoneurosis and sciatic neuralgia. Daily excretion was 2.6 gm. 

Case 7.—Y. Z., sister of L. B. (Case 5), aged 29, was investigated by 
visits to her home. She had been confined to a hospital for treatment of 
backache 3 years ago, and while there, sugar had been found in her urine. 
Her diet was restricted and she lost considerable weight. She suffers from 
severe headaches and complains of nervousness. 

Case 8.—A. J., sister of L. B. (Case 5), aged 37, had never had her 
urine examined prior to our investigation. She has never had any serious 
illness but suffers from intense headaches and has migratory muscle and 
joint pains. She states she is very nervous and attributes this to the fact 
that her 2 children have spastic paralysis. 

Case 9.—S. J., female, a daughter of A. J. (Case 8), aged 10, has suffered 
from spastic paralysis since birth -She is unable to walk, is mentally defi- 
cient and is an inmate of a state institution. The neurologic diagnosis is 
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cerebral agenesis. Examination of the urine revealed the presence of pen- 
tose. This case is of interest because it represents the second recorded 
instance of pentosuria occurring in parent and offspring. 

Case 10.—B. L., male, aged 28, has always been well and has no com- 
plaints. In 1931 sugar was found in his urine in the course of an examin- 
ation for life insurance. At Sydenham Hospital the sugar tolerance curve 
was found to be normal, and further investigation revealed the urinary 
sugar to be pentose.* 

Casg 11.—M. C., female, aged 27, first consulted a physician 3 years ago 
because of a skin eruption. Sugar was found in her urine at this time and 
she was treated for diabetes, receiving as much as 90 units of insulin daily. 
Hypoglycemia and convulsions occurred quite frequently. She lost 10 
pounds in less than a year and also became very despondent. The patient 
states that regardless of whether she ate or abstained from food she always 
had a trace of sugar in her urine. The diagnosis of pentosuria was estab- 
lished and at our suggestion the patient returned to her usual diet. Seven- 
teen members of her family were examined and a brother was found to 
have pentosuria. 

Case 12.—J. A., male, a brother of M. C. (Case 11). Our information 
concerning this case is very meager, as the patient resides in a distant city 
and has not yet answered our inquiry concerning his medical history. At 
our request, he sent us a specimen of urine which was found to contain 
ene. His sister informs us that he was told 2 years ago that he had 

iabetes. 


All of the above cases are Jews. 

In all cases the urine did not ferment with yeast, gave a positive 
test with Bial’s reagent and yielded an osazone which melted at 
about 156° C. This osazone when mixed with |-xylosazone and 
recrystallized had a melting point of about 200° C. After bromina- 
tion the urine still reduced alkalin copper solution but lost its reduc- 
ing power upon heating with strong acid, demonstrating that a 
ketone rather than an aldehyde group was present. These tests in 
addition to polariscopic: examination established the pentose as 
1-xyloketose. 

Diagnosis and Differential Diagnosis. Were it not for the tendency 
to regard every glycosuria as diabetic in origin, many more cases 
of pentosuria would be discovered. When incorrectly regarded 
as diabetics, cases of pentosuria are often placed on restricted diets 
and are given insulin. In addition, they are refused life insurance 
and are often informed of the possibility that their children may 
inherit diabetes. 

For practical purposes there are two conditions with which 
pentosuria may be confused—mild diabetes and renal diabetes. 
Based on the response to sugar tolerance tests by individuals having 
these diseases, it is usually possible to tell them apart quite easily. 
Mild diabetics are sugar-free after an overnight fast; pentosurics 
and renal diabetics are not. We suggest that a liberal carbohydrate 
meal be taken on arising and that voided specimens be examined 
before and after eating. If the urine passed while fasting is negative 
for reducing bodies and that passed 2 hours after the ingestion of 


* We are indebted to the Sydenham Hospital for permission to publish this 
case. 
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the meal gives a strong reduction with alkalin copper, the condition 
is obviously diabetes mellitus. If both specimens contain small 
amounts of reducing substances, renal diabetes or pentosuria may 


be suspected. One expects a slightly increased spilling of sugar 


after a meal taken by a renal diabetic due to the temporary eleva- 
tion of blood sugar, whereas the urinary excretion of sugar in a 
pentosuric is uninfluenced by eating. The concentration of reducing 
bodies in the urine in cases of pentosuria is remarkably constant, 
unless the individual is receiving medication (see below). The diag- 
nosis can be confirmed by fermentation tests, by using Bial’s reagent 
and by blood sugar studies. Preparing the osazones, one can differ- 
entiate pentosazone from glycosazone by. noting the crystalline 
structure and determining the melting point. Later we shall call 
attention to a chemical property of xyloketose which makes its 
recognition in the urine a very simple matter. 


TaBLE 1.—THE URINE IN PENTOSURIA, RENAL DIABETES AND DIABETES MELLITUS. 


Reducing bodies in urine: Pentosuria. Renal diabetes. Diabetes mellitus. 

(b) Two hours p.c. . ++ 
Fermentation of urine. . Negative Positive Positive 
Bial test Negative Negative 
Urinary osazone: : 

(a) Form . . . . Needles Rosettes Rosettes 

(b) Melting point : 160° 204° 204° 
Sugar tolerance Normal Diabetic 


Relation to Diabetes Mellitus. Early observers reported both 
pentosuria and diabetes mellitus occurring in the same individual. 
Voit'* obtained an osazone with the melting point of a pentosazone 
from the urine of 12 out of 14 severe diabetics. We have examined 
the urine of a large number of diabetics and have failed to obtain a 
positive reaction with Bial’s reagent. The blood sugar in our pen- 
tosuric cases was within normal limits and the tolerance for carbo- 
hydrate was unimpaired. Garrod® states that the occurrence of 
both diseases in the same individual probably is a coincidence, due 
to the liability of the Jewish race both to diabetes and pentosuria. 
It is generally agreed that the two conditions are separate and 


distinct. 
TaBLE 2.—Bopy WEIGHT AND PENTOSE EXCRETION. 


Pentose in grams 
(calculated as 


Case. Weight. glucose). 
= 37 1.5 
a 127 3.0 
130 2.6 
x 3.5 
_ - 173 4.5 


Nature of the Urinary Pentose. Neuberg,? Aron,*? Cammidge and 
Howard‘ believed the pentose in their cases to be racemic arabinose. 
On the other hand, Levene and La Forge,® Zerner and Waltuch,® 
Hiller,!* Greenwald’ and Hari” described the urinary sugar as 
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xyloketose. Our 12 cases were shown to have xyloketose in the urine. 
It is our belief that the latter pentose is by far the more common 
sugar, if indeed it is not the only one. 

Relation to Body Weight. It is probable that a direct proportion 
exists between body weight and the 24-hour excretion of pentose. 

Pentosuria, Psychoneurosis and Headache. Margolis® found that 
27 per cent of his collected cases suffered from headache and 77 per 
cent were psychoneurotic. He points out that the disease may not 
be completely harmless and that neurasthenia and headache may 
be accompaniments or complications. Four of our cases had 
migraine and were psychoneurotic, but they were all members of 
one family, and their mother, who did not have pentosuria, had 
migraine as well. Neuman’s'® cases showed no clinical symptoms 
related to their metabolic disorder and all of Hari’s” cases were 
perfectly normal otherwise. It is generally agreed that pentosurics 
have no symptoms that can be attributed to their ailment. As 
regards the neurasthenia, Garrod® states that race and racial tem- 
perament play an important part, and the diagnosis of diabetes, 
commonly made, may contribute to this result. 

Pentose Excretion and Drugs. Margolis? observed that the 
excretion of pentose rose from 1.5 to 4.8 gm. following the taking 
of amidopyrin. He found that other drugs (codein and pantopon) 
also increased the urinary output of pentose. He proved that the 
increase in reducing bodies was due to pentose by means of quantita- 
tive osazone determinations. Amidopyrin given to patients with 
migraine and to normals did not produce reducing bodies in the urine. 
He believed that the ingestion of amidopyrin increased the output 
of pentose in the urine in direct proportion to the amount ingested. 
A possible explanation will be given later. 

Reduction in the Cold.* We discovered that the urine of our 
patients reduced both qualitative and quantitative Benedict solu- 
tion at ordinary room temperature (without heating). One cc. 
of urine added to 5 ce. of qualitative solution gave a positive 
reaction when left undisturbed for several hours. One must not 
confuse this with a pseudo or phosphate reaction. The phosphate 
precipitate is white or gray in color, whereas in cases where the test 
is positive, it will be found that the precipitate is golden yellow and 
often forms a layer or rim above the phosphate precipitate after the 
tube has been allowed to stand for some time. 

We have used the property to reduce alkalin copper in the cold 
as a quick test for detecting the presence of xyloketose in the urine, 
especially in the presence of other reducing substances. With the 
exception of levulose, other sugars (glucose, maltose, lactose, xylose, 
arabinose and glycuronic acid) in similar weak concentration (under 
1 per cent) do not reduce in the cold. 

* This test has been modified; for further details the reader is referred to 
J. Biol. Chem., 1933, 101, 289. 
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By setting up tubes containing both quantitative Benedict solu- 
tion and varying amounts of urine and leaving in the cold, we have 
also been able to determine quantitatively the amount of xylo- 
ketose present. The reading is somewhat lower than that obtained 
by ordinary methods. We have used this method when interfering 
substances were present in the urine. For example, when we fed 
xylose to our patient we were able to determine how much was 
excreted by substracting the amount which reduced in the cold 
(xyloketose) from the total obtained by ordinary quantitative 
tests (xyloketose plus xylose). 

Optical Activity. In 2 cases the urine as voided or upon concen- 
tration was dextro-rotatory, giving a specific rotation of 22°, as 
compared with readings of 34° and 33° obtained by Greenwald’ 
and Levene and La Forge® for the pure sugar. This discrepancy 
may be due to levo-rotatory substances usually present in urine. 
In 2 other cases no rotation could be demonstrated. 

Pentosazones. In each instance the osazone had the typical 
crystalline structure and melted between 156° and 160°, depending 
upon the purity of the product. When combined with the osazone 
from |-xylose, the melting point rose to 200°, showing that the race- 
mic xylosazone had been formed. 

We have been able to recognize this racemic xylosazone from its 
crystalline form without having to resort to melting point determina- 
tions. Our method is as follows: The urinary osazone is prepared 
in the usual manner and dried. It is then mixed with I-xylosazone 
in approximately equal quantities, using 95 per cent alcohol as the 
solvent. Several drops of this mixture are spread on a glass slide 
and covered with a small funnel to ensure slow evaporation. The 
edges of the dried film are examined under the high power of the 
microscope, and if the racemic compound has been formed, it will 
be recognized as boat-shaped crystals, totally different in mor- 
phology from the osazone formed by xylose or xyloketose. 

Fig. 1 is a drawing of racemic xylosazone crystals. 

Feeding of Drugs. Amidopyrin, codein and luminal administered 
separately caused an increase in urinary pentose. The daily inges- 
tion of 2 gm. of amidopyrin for a period of 1 week caused a rise from 
a usual level of 4.5 gm. to 20 gm. Another case received 2 gm. 
daily for 3 days and his 24-hour excretion rose from 3 to 8.5 gm. 
Like Margolis® we have satisfied ourselves that the increase is 
really due to pentose. By means of quantitative osazones, melting 
points and quantitative reduction in the cold we have proven 
beyond doubt that the reducing substance in the urine is xyloketose. 

We administered potassium iodid and calcium lactate in large 
amounts but obtained no rise in pentose. It is well known that 
many drugs are excreted in the urine as compound glycuronates. 
These are the drugs which apparently increase the urinary pentose. 
Substances like potassium iodid which are excreted unchanged 
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and not as glycuronates, do not cause an increased pentose output. 
It may well be that drugs which stimulate the formation of ‘gly- 
curonic acid stimulate pentose formation as well. There exists an 
intimate relationship between I-xylose and d-glycuronic acid, since 
the former can be derived from the latter by splitting off carbon 
dioxid. Franken,!* among others, has accomplished this conversion 
in vitro and suggests that it is possible that plants derive their 
pentose through similar action. We are at present engaged in 
investigating a possible relationship between xyloketose and gly- 
curonic acid. 


Fic. 1.—Racemic xylosazone crystals. 


Metabolic Studies. The literature dealing with the feeding of 
various substances left us hopelessly confused and we deemed it 
advisable to start afresh. Urinary excretion was uninfluenced by 
high and low carbohydrate diets. The addition of a quart of milk 
(45 gm. of lactose) produced no change. Increasing the protein 
intake 100 gm. by feeding liver, kidney and pancreas gave negative 
results. These findings agree with those of Margolis. Increasing 
metabolism by feeding thyroid extract did not influence pentose 
excretion. Enforced rest in bed followed several days later by 
periods of muscular exercise were entirely negative. Two patients 
fasted for 24 hours, and as in af Klercker’s'’ case, their pentose 
excretion decreased about 50 per cent. 

Feeding of Xyloketose and Xylose. We believe this to be the first 
instance in which xyloketose was administered to a pentosuric. 
Five grams of xyloketose were given by mouth, the sugar being pre- 
pared from the patient’s urine according to Greenwald’s method’ 
and utilized just prior to the formation of the hydrazone. The 
patient’s excretion rose but 0.5 gm. in the next 24 hours. We 
attempted to rule out failure to absorb the sugar from the alimen- 
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tary tract by injecting 1 gm. of xyloketose subcutaneously into a 
rabbit and found its urine negative for reducing bodies. One of us 
(M. E.) also took 5 gm. of xyloketose by mouth and the 24-hour 
urine was completely negative for sugar. We hope to extend these 
experiments using the intravenous route. 

Five grams of |-xylose were given to 2 of our patients by mouth 
and they excreted 90 per cent within the next 48 hours. A normal 
control acted similarly. 

Greenwald” injected xylose and xyloketose into dogs and recov- 
ered 65 per cent of the former and a maximum of 15 per cent of the 
latter from the urine. He suggests that xyloketose may be further 
metabolized in the body and that it may be a product of normal 
intermediary metabolism. Our patient utilized or destroyed his 
own urinary sugar when it was fed to him. At any rate it did not 
appear in the urine. 

Detailed results of our chemical and metabolic studies will be 
published elsewhere. 

Summary and Conclusions. 1. Twelve cases of pentosuria are 
described, the sugar in all cases being I-xyloketose. 

2. All cases of “glycosuria” in which the concentration of reducing 
bodies in the urine remains unalterably below 1 per cent should 
be regarded as possible pentosurics and should be further investi- 
gated. 

3. By examining urinary specimens voided before and after the 
ingestion of a liberal carbohydrate meal, it is often possible to 
differentiate cases of mild diabetes mellitus, renal diabetes and 
pentosuria. Fermentation tests, and testing with Bial’s reagent 
will give additional valuable information as to the nature of the 
urinary sugar. 

4. Xyloketose reduces alkalin copper solution in the cold. 

5. The crystalline structure of racemic xylosazone is described. 

6. The ingestion of amidopyrin markedly increases the output 
of urinary pentose. 

7. Pentose excretion is uninfluenced by modification of the carbo- 
hydrate or protein content of the diet. It is also unchanged by 
rest, exercise or thyroid extract administered by mouth. 

8. When fed 5 gm. of xyloketose a pentosuric excreted but 0.5 gm. 
more than usual. The urine of a control taking a similar amount 
of xyloketose showed no reducing substances. It appears that both 
pentosurics and normals can utilize or destroy xyloketose when it is 
administered by mouth. 
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Fat and fat-like substances are normally present in the blood 
plasma and corpuscles. Three principal classes of lipids are recog- 
nized: (1) common fats, which are combinations of glycerol and 
fatty acids; (2) phospholipids with lecithin the most common 
member, and (3) cholesterols. The normal concentration of these 
substances in the blood is somewhat variable depending upon the 
methods used for their determination, the state of nutrition of the 
individual when the blood was analyzed and upon whether the 
individual was or was not fasting. The following table is illustrative 
of the normal blood lipids and the effect of 100 cc. of olive oil on 


them.! 
TABLE 1.—NorMAL Buioop Lipps. 


Mg. per Increase, 
Patient S. 100 ce. per cent. 
2 hours after 100 cc. of olive oil poe iiieelai 2, 6 
4 hours after 100 cc. of olive oil aun) aS 37 


6 hours after 100 cc. of olive oil ea, “Cem 13 
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An increase in the blood lipids may be a physiologic process 
following a fat meal, as shown above. If this occurs, the excess lipids 
disappear from the blood in the course of 12 to 14 hours. Blather- 
wick? has shown, in a study later confirmed by Marsh and Waller, 
that? diabetic patients on diets containing fat several times in 
excess of that found in the normal diet, had no increase in the lipid 
content of the blood. If a lipemia existed when these patients first 
came under observation, the total blood lipids fell to normal levels 
on diets containing several times the normal fat content. Should 
the blood lipids remain high after 24 hours, some pathologic process 
is usually present. When the blood lipids are increased we speak of 
it as lipemia; when the blood plasma appears milky, as lactescence. 

Pathologic lipemia may occur in a variety of conditions. In 
severe nephritis, pneumonia, pregnancy, obstructive jaundice, 
anemia, and in the xanthomata a mild increase in the lipids of the 
blood may be present. In severe diabetes mellitus with acidosis, a 
milky blood plasma is not uncommonly found. Extraordinarily 
high levels of the blood lipids are commonly present. In a recent 
collection of all cases of lipemia retinalis by Parker and Culler,‘ 
37 of the 38 reported cases were in patients with diabetes mellitus. 
These observers have shown in 2 reported cases of their own, which 
one of us (A. C. C.) studied with them, that the total lipids must be 
at least 3.5 per cent to produce the lipemic fundi. 

Experimental lipemia has been studied by Allen in depancreatized 
dogs. He states that “severely diabetic dogs which digest high fat 
diets regularly develop some degree of abnormal lipemia, and in a 
minority of such animals this lipemia becomes extreme. Apart 
from a sufficient supply of fat in the diet, the one indispensable pre- 
requisite for diabetic lipemia is the existence of active severe symp- 
toms in the form of glycosuria and hyperglycemia. Mild cases with 
high glycosuria and severe cases with glycosuria abolished by diet 
never exhibit any extreme grade of lipemia, however high the fat 
intake. Diabetic lipemia evidently represents some secondary 
breakdown in fat metabolism, not directly connected with the endo- 
crine function of the pancreas and not due merely to excess of fat in 
metabolism or loss of sugar from the body. There are wide varia- 
tions in individual susceptibility to this disorder among both animals 
and patients. Tests with a wide variety of endocrine, dietary and 
other influences failed to reveal the nature of the disturbance or the 
origin of the susceptibility.” 

When considering the relation of acidosis to lipemia, Allen* also 
states that “nearly every case of acidosis is attended with at least 
a slight lipemia, and heavy lipemia is practically never found except 
in connection with some degree of acidosis. This is merely a different 
statement of the fact that severe diabetes is practically always 
attended with some degree of lipemia, and that the heaviest lipemia 
occurs only in severe active cases on high fat diet, which naturally 
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gives rise to acidosis. No parallelism exists between the degree of 
lipemia and the degree of acidosis as measured either by the acetone 
of blood or urine or the CO, capacity of the blood plasma.” 

The relationship of severe diabetes mellitus to severe lipemia 
both in human beings and in experimentally depancreatized dogs has 
been shown. It appears that there is something in the diabetic 
state, when severe, prone to produce lipemia. 

Recently we have had the opportunity to study several severe 
diabetics in acidosis and with lipemia. Our results in all cases were 
similar so only 1 case will be presented. We have attempted to 
determine whether there is any relationship between the lipemia 
and the caloric intake, ingested dietary fat, hyperglycemia and 
glycosuria, and acidosis. We have also studied the effect of insulin 
on lipemia and the relationship of the blood total lipid level to 
lipemia retinalis. The intake of carbohydrate, fat and protein was 
quantitatively controlled by weighed diets which are recorded in 
Table 2. The total output of acetone bodies was determined each 
day. Carbon dioxid combining power of the blood was done at 
regular intervals by the usual methods. Quantitative blood sugar 
determinations were done at the same time the CO, combining power 
was determined. Quantitative urinary sugar analyses were done 
daily. The total lipids of the whole blood were determined at regular 
intervals by the following method: 

The blood (10 cc.) was added slowly to a mixture of 3 parts of. 
alcohol and 1 part of ethyl ether. After standing over night the 
mixture was filtered and the residue washed with several portions of 
ether. The residue was then allowed to dry in air. It was quantita- 
tively transferred to a 500 cc. Erlenmeyer flask, to which was then 
added 250 ce. of absolute alcohol. This mixture was then brought 
to the boiling point and maintained there for 10 minutes. The hot 
mixture was then filtered and the precipitate washed, first with abso- 
lute alcohol and then with ether. The combined extracts were con- 
centrated to about 50 cc. and transferred to a separatory funnel. 
An equal volume of water was added and the mixture extracted sev- 
eral times with petroleum ether (B. P. 20° to 40°). The extracts 
thus obtained were made free of water by the addition of anhydrous 
sodium sulphate. After standing over night the Na,SO, was filtered 
off, washed with petroleum ether, the filtrate concentrated to about 
75 ce. and then made up to 100 cc. in a volumetric flask. Aliquot 
parts were taken from this solution and transferred to weighed 
flasks. The solvent was evaporated off and the lipids weighed. 

Report of Case. Case 4.—F. P., a young white male, aged 15 years, 
entered the University Hospital on August 6, 1931. He complained of 
weakness, excessive thirst, polyuria, and a skin eruption. His health had 
been exceptionally good until December, 1930, at which time he noticed 
an increase in appetite and thirst with a polyuria. He lost 30 pounds weight 
in 6 weeks. Weakness became pronounced and, on January 17, 1931, he 
passed into diabetic coma. He was then taken to a hospital where his 
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diabetes was well controlled, and was discharged later on a diet of 55 gm. of 
protein, 210 gm. of fat and 35 gm. of carbohydrate without insulin. He 
had no further trouble until March 15, 1931, when he discontinued weighing 
his food and soon developed glycosuria. Polyuria, polyphagia and poly- 
dipsia rapidly returned but less severe than formerly. 

The latter part of May, 1931, he noticed white and yellowish, pinhead- 
sized papules on his hands, knees and elbows. They rapidly increased to 
pea-size with a further eruption occurring over both scapule, ankles and 
feet. For the most part they were painless, non-pruritic in nature and were 
typical xanthoma diabeticorum. His past history and family history are of 
no importance. 

Physical Examination. The patient was a well developed, well nourished, 
well oriented and very coéperative young male. There were many pin- 
head- to pea-sized, hard, yellowish, xanthomatous papules over the hands, 
elbows, knees, ankles, forehead, buttocks and scapular regions (Fig. 1). The 


Fig. 1.—Patient No. 4, F. P. Showing the xanthoma diabeticorum eruption on 
the scapule on entrance to the hospital. 


skull was symmetrical. The pupils were dilated but reacted promptly to light 
and in accommodation. The ocular fundi showed marked lipemia retinalis. 
The teeth showed lack of hygiene. The pharynx was normal in appearance. 
The chest was well developed; expansion was good and equal and no abnor- 
mal breath sounds or rAles were present. The heart sounds were of good 
quality, with no murmurs. The pulse was strong and regular and the rate 
was 92 per minute. Blood pressure was systolic 110, diastolic 68. The 
results of the rest of the examination were of no interest. 

Laboratory Tests. The Kahn test was negative. The urine showed a 4+ 
reduction in Benedict’s solution. The ferric chlorid and sodium nitro- 
prusside reactions were strongly positive. A trace of albumin and an occa- 
sional white blood cell was seen, microscopically, in the sediment. The 
blood examination showed hemoglobin 100 per cent (Sahli), red blood count 
4,290,000 and 14,050 white blood cells. The blood smear was normal. 
Chest Roentgen rays were negative. 


I 
i 
} 
{ 
4 
| 
ay i 
| 
| 
{ 
{ 
{ 
| 
| 
} 
i 
| 
| 


Z 
= 
= 
=) 


| 


Jed Q6 peonpel | 


| 


*perveddesip 


jo vulopy 


A[pidvl 


*‘jeuliou Ipun 
Ajivou Ipuny 


“‘queseid 


se eumjoa Aq 4ued 

*pezou 
-OYJUBX PUB | 


OLE 


NAO 


++++1{ 9/8 


“syIBUIOY 


| ‘asoo | 
| 


| OOT 
jtod “Zur 
| | 


| 
| ‘esoon]s | 
|. [870L 


‘ulnsuy 


“‘poold 


‘d INGlivg—'Z 


552 | 
i 
| 
| 
| 
Beer 
| OD OD OD OD ON ON NOD OD OD OD 
| Ye) 
| 
| 
| 
| 
| 19 =) 
|} A} os 
| 
— 
| 
| - Wm 
ges. + & 
| 3 ++ 
ttt 
N ANAS 
+ +++ : 
| 


553 


ozo | set | 99 


N 


| 


ogee | OLT | OT | 008 


EXPERIMENTAL REPRODUCTION OF LIPEMIA 


M 


0° 
0° 
0° 
6° 
0° 
6° 
0° 
0° 
0° 
0° 
0° 
| ¢° 
0° 


69 


OF 


6g 


99 


69 


99 


LIZ 


cee 


892 


09% 


09% 


022 


19 


VOL. 186, NO. 4.—OcTOBER, 1933 


j 
| 
| 
| | 
| 
i 
O19 O19 1919 219.19 19.19.1919 VS 1919 1919.19 
19.15 19 19 1D 1.18 19.19 18 19 19 18 19 19 19 119 1919 191.1 19 19 19 19 181919 © 1H 19.19.18 
. . . . . . . . . . . . . . . . . | 
| 
. . . . . . . . . . . . . . . . . . . . . . . [| . . 
ag 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
{ 
- 
2 | 
Sig ; 
{ 
° ° =) ° ° —) ° =) x 
*@ . . . . . . . . . . . . . . . . . . 
++ 
++ 
Dre oO 
} 


554 CURTIS, SHELDON, ECKSTEIN: 


He was given a diet of 55 gm. of protein, 220 gm. of fat and 35 gm. of 
carbohydrate (Table 2). The available glucose of the diet was 90 gm. 
and the caloric value of the diet was 2340. Because of the lipemia retinalis 
and creamy blood serum noted when his blood Kahn was taken, a vene- 
puncture was done on August 7, 1931, for a total blood lipid and blood 
sugar determination. It will be seen in Table 1 that the total blood lipids 
at this time were 14.170 per cent and the blood sugar 0.370 per cent. Insulin 
was administered in increasing doses until the patient was stabilized and 
sugar free on the diet. When the blood lipids were reduced to 3.020 per 
cent the lipemia retinalis disappeared. The output of urinary acetone 
bodies was high. The blood sugar fell to 0.208 per cent and the CO, com- 
bining power of the blood rose from 34 volumes per cent to 50 volumes per 
cent. The blood lipids slowly decreased to 1.780 per cent. To determine 


Fig. 2.—Patient No. 4, F. P. Showing the disappearance of the xanthomatous 
eruption with the return of the total lipids of the blood to near normal levels. 


the effect of large amounts of ingested fat, a high caloric intake, and later a 
marked glycosuria on the lipemia, the diet was raised to 55 gm. of protein, 
300 gm. of fat, and 270 gm. of carbohydrate. The calories were 4000 and the 
available glucose of the diet 330 gm. Insulin was given in sufficient doses 
to produce an aglycosuric urine and normal blood sugar. In Table 1 it 
will be seen that on this diet with insulin the total blood lipids fell to 1.400 
per cent. The blood sugar was approximately normal, the output of urinary 
acetone bodies decreased and the CO, combining power of the blood rose 
to 76 volumes per cent. The insulin was then decreased in an attempt to 
produce a glycosuria. It had to be stopped entirely before this was accom- 
plished. Table 1 shows that with the appearance of the glycosuria there was 
little change in the total blood lipids, and the xanthomata, which had been 
disappearing, were practically gone on September 4 (Fig. 2). When the 
urinary acetone bodies began to increase with a severe glycosuria, a slow rise 
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in the blood lipids was noted. Little effect on the CO, combining power of 
the blood was evident. 

In order to produce a greater acidosis, the fat in the diet was left un- 
changed and the carbohydrate decreased from 270 gm. to 140 gm. This 
increased the F.A./G. ratio of the diet from 0.89 to 1.4. The urinary ace- 
tone bodies rapidly increased and the CO, combining power of the blood 
decreased. The blood lipids rose from 2.340 per cent to 3.480 per cent in a 
period of 7 days. This is an increase of 1110 mg. in 7 days compared to an 
increase of 250 mg. in 16 days on a diet which produced a severe glycosuria 
but little acidosis. 

A suggestive lipemia retinalis appeared on September 25 when the total 
blood lipids were 3.480 per cent, but did not become characteristic until 
October 7 when the blood lipids were 4.350 per cent. 

The carbohydrate of the diet was further reduced by 30 gm. on September 
28 and again by 24 gm. on October 9, increasing the F.A./G. ratio of the 
diet to 1.7, then 2.0. The fat and protein of the diet were left unchanged. 
On these diets the CO, combining power fell to as low as 30 volumes per 
cent, the 24-hour urinary acetone body output increased to 20+ gm. and 
the blood lipids rose rapidly to 6.41 per cent. Because the patient was 
quite acidotic at this time, insulin was again administered without any 
change in the diet. The CO, combining power of the blood rose to 49 
volumes per cent, the urinary acetone bodies decreased from 19.960 gm. 
per 24 hours to 0.711 gm. per 24 hours and the total blood lipids fell from 
6.410 per cent to 1.080 per cent. Following a period of 4 days on the original 
high fat, high carbohydrate, and high caloric diet, the patient was then given 
a diet of 60 gm. of protein, 280 gm. of fat and 65 gm. of carbohydrate with 
insulin. This diet has a F.A./G. ratio of 2.2. Even though the fat and the 
ratio of fatty acids to the glucose in this diet are comparatively high, the 
total blood lipids fell from 0.952 per cent to 0.664 per cent, which is normal. 


Discussion. ‘There are many similarities in the results of this 
study and Allen’s findings in lipemia of experimentally depancrea- 
tized dogs.’ It substantiates his studies that in order to have a 
severe lipemia the diabetes must be severe. It also confirms his 
findings that severe diabetes, abolished by diet or insulin, does not 
exhibit any extreme grade of lipemia. We do not believe, however, 
that there is a lack of parallelism “between the degree of lipemia 
and the degree of acidosis as measured either by the acetone of the 
blood or urine or CO, capacity of the blood plasma” for we have 
shown such a relationship to exist. This study also agrees with 
Allen’s experiments, which show that though lipemia is attended by 
intense glycosuria and hyperglycemia there is a lack of parallelism 
between them, inasmuch as the disturbances of sugar metabolism 
may occur without the lipemia. - We have shown that ingested fat is 
unimportant in the reproduction of lipemia as long as it is combusted 
or stored. Glycosuria and hyperglycemia have little effect on lipemia 
until the combustion of carbohydrate is so diminished that fat com- 
bustion becomes incomplete and acidosis occurs. 

It is our belief that the lipemia of diabetes mellitus is a result of 
an almost total diabetes due either to the disease itself or to an 
accompanying severe acidosis, making less efficient what little endog- 
enous insulin may be present. In this case there was little carbo- 
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hydrate oxidized and, as a result, the fat released from the store- 
houses or absorbed from the alimentary tract accumulated in the 
blood and reproduced a lipemia. We have shown that the adminis- 


tration of insulin to a patient with a lipemia, experimentally repro- 


duced by diet, caused either a combustion or deposition of the 
excess blood fat even though the dietary fat was large in amount. 

Though there was a slight increase in the blood fat during the 
period of glycosuria there also was a progressive increase in the urin- 
ary acetone bodies. The lipemia seems to be in proportion to the 
acidosis throughout the entire study, disappearing with a return of 
the acid base equilibrium to normal and reappearing with the event 
of acidosis. The lipemia retinalis disappeared when the total blood 
lipids were 3.020 per cent and began to reappear when the total 
blood lipids were 3.480-per cent. It did not become a frank lipemia 
retinalis until the total blood lipids were 4.350 per cent. It was 
necessary for the blood lipids to be higher in this case, to produce a 
lipemia retinalis, than in the 2 cases reported by Parker and Culler. 

There seemed to be a relationship between the xanthomata and 
the lipemia, inasmuch as these tumors disappeared when the blood 
fat was reduced to near normal levels. This observation has been 
noted before. They did not reappear, however, when the lipemia 
was experimentally reproduced. This may have been due to the 
short time the experimental lipemia was maintained. 

Conclusions. 1. A severe diabetic in acidosis with lipemia, lipemia 
retinalis and xanthomata was studied and a marked lipemia and 
lipemia retinalis were reproduced. 

2. On a high fat, high carbohydrate, and high caloric diet the 
lipemia did not reappear when sufficient insulin was given to control 
the diabetes. Little rise in the total blood lipids was noted with a 
severe glycosuria and hyperglycemia. By removing carbohydrate 
from this diet and thereby increasing the F.A./G. ratio from 0.89 to 
2.0, an increasing acidosis was produced as measured by total ace- 
tone body excretion and CO, combining power determinations. 
With the increase in acidosis there was a corresponding increase 
in the total blood lipids which reached 6.410 per cent. The admin- 
istration of insulin to the patient on this latter diet caused the blood 
lipids to fall to 1.080 per cent. 
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A CASE OF HYPERPYREXIA (110.5°) IN ARTIFICIAL FEVER 
THERAPY. 


By Emm T. Hoverson, M.A., M.D., 


ASSISTANT PHYSICIAN, DEPARTMENT OF PUBLIC WELFARE, KANKAKEE STATE HOSPITAL, 
KANKAKEE, ILL. 


THE treatment of general paresis by means of artificial fever 
therapy has been much used in the last decade and it is reasonable 
to suppose that sometimes very high temperatures have been pro- 
duced. Although the literature contains many references to high 
fevers observed in definite pathologic conditions, I have been unable 
to discover any case of hyperpyrexia of 110° as the result of artific- 
ially produced fever. This report is therefore of unusual interest. 

Holt! reported a case in which the patient’s temperature reached 
114°. The patient had an ear infection, and following recession 
of the temperature, fully recovered with no ill effects from the high 
temperature. 

Gauss and Meyer’ discussed a series of 158 patients admitted to 
the Cook County Hospital suffering from heat stroke. Of the 
number of patients admitted, 63 died of whom 46 had temperatures 
of 105° or over on admission. They also reported a series of 38 
patients suffering from influenza, all of whom had temperatures 
of 110°, and all of whom recovered. 

Johnson’ mentioned a case of heat stroke in which the tempera- 
ture was 110° and the patient recovered. 

Pierce‘ reported a case of uremia in which the patient’s tempera- 
ture reached 110°, and remained at that level for 5 weeks. At the 
time of the publication the patient was doing well. 

Brown‘ cited a case of measles with recovery after the temperature 
had reached 110°. 

Behneman® added another report in which recovery followed 
after the patient’s temperature had reached 110°. The patient 
was suffering from measles. 

In the case reported a temperature of 110.5° was reached, and 
the recovery from the hyperpyrexia was without sequence. 

Case Report.—The patient was admitted to this hospital on November 
26, 1932. He then weighed 132 pounds, and was 5 feet 9 inches tall. His 
physical examination disclosed no pathologic findings other than pupils 
that reacted sluggishly to light changes, but well in accommodation. The 
blood Wassermann and Kahn were 4+. The spinal fluid Wassermann was 
also 4+-, with a negative Pandy reaction and 11 cells present. The Lange 
gold curve was 45322111000. He was classified as a case of general paresis, 
cerebral type. 

On December 19, 1932, this patient was given his first artificial fever 
therapy by means of our specially devised electric cabinet. The highest 
temperature desired and reached was 106° and the treatment was con- 
sidered satisfactory. 
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On December 23, 1932, he was given another treatment which was 
started at 8 a.m. At that time the temperature of the patient was 98.4°, 
the pulse 96, and the respirations 20. At 9 the axillary temperature was 
100.6, pulse 100, and respirations 24. The patient was perspiring profusely. 
At 10 the axillary temperature was 104.4°, pulse 108, and respirations 24. 
The number of lights in the cabinet was reduced by one-half. Fifteen 
minutes later the axillary temperature was 104.8; this was checked by a 
rectal temperature which was the same. The lights were turned off now. 
At 10.30 o’clock the rectal temperature was 106.2, pulse 136, and respira- 
tions 26. The patient was perspiring profusely at this time, and according 
to our rules of treatment was removed from the cabinet and placed in bed. 
He soon became restless and combative, and was handled with much diffi- 
culty. The temperature continued to rise in spite of ice cold baths and 
sponges and by 12 o’clock was 110.5°; the pulse was not obtainable; respira- 
tions over 60 per minute; the patient was cyanotic and comatose. From 
this time on the temperature dropped rather rapidly and at 1 o’clock the 
rectal temperature was 102.8° and thereafter came down as usual and was 
normal at 7.00 p.m. The pulse was not obtained until 3.15 p.m. when it 
was 120, and the respirations were then 32 per minute, though progressing 
favorably with the temperature. 

At the height of the temperature the patient was given strychnin and 
adrenalin intravenously in small doses every 3 minutes. Artificial respira- 
tion was necessary from 12 to 12.30 p.m. 

During the next 4 days the patient was apathetic and listless, but grad- 
ually grew stronger, and at the end of 4 days appeared to have reached the 
state normal to time prior to this treatment, in fact was alert mentally, 
and was more coéperative than before the high temperature. 

A spinal fluid examination 2 weeks afterward gave a 4+ Wassermann 
reaction, negative Pandy, and 19 cells per c.mm. 

Since this episode he has been given several similar heat treatments, 
and in no case has the temperature risen beyond our regulative tempera- 
ture of 106.2°. We have no explanation to offer for the extreme rise. 
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AMYLOIDOSIS AND AMYLOID NEPHROSIS. 


By Mitton B. Rosensiatt, M.D., 
ASSISTANT ATTENDING PHYSICIAN ON THE TUBERCULOSIS DIVISION 
OF THE MONTEFIORE HOSPITAL, NEW YORK CITY. 


(From the Tuberculosis Division of the Montefiore Hospital, Dr. Maurice Fishberg, 
Chief of Division.) 

Ir is unfortunate that one must begin a clinical and pathologic 

study of amyloidosis without basic knowledge of either the compo- 

sition or the formation of amyloid. The time honored formula of 
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Krakow, in 1897, making amyloid a combination of protein and 
chondroitin-sulphuric acid has been repeatedly questioned. Hanssen, 
in 1908, was unable to confirm it. Mayeda, in 1909, found no 
evidence of sulphuric acid in amyloid. Eppinger, in 1921, isolated 
a tumor mass of amyloid and found that it contained no sulphur 
at all. While the experinmiental production of amyloidosis is very 
interesting it has not as yet thrown any definite light on the for- 
mation of amyloid in human beings. Relatively few observations 
have been made on the clinical characteristics of amyloid disease 
because the condition is encountered in the average general hospital 
only on rare occasions. - At the Montefiore Hospital, however, the 
type of case admitted made it possible to study a fairly large series. 

The survey comprised a 6-year period, between the years of 
1927 and 1932, inclusive. During this time there were 1727 necrop- 
sies performed on all types of cases, among which were found 
125 cases of amyloidosis (7.2 per cent). The cases of amyloidosis 
were found in the following diseases: 


TABLE 1.—Diseases REVEALING AMYLOIDOSIS. 


No. of No. of 

cases. cases. 
Carcinoma of lung . 4 Lues . 1 
Pyonéphroda Chronic arthritis 1 
Carcinoma of stomach NED, 1 No known preéxisting disease . 1 
Carcinoma of esophagus .. 1 ee 


Of the total 1727 cases, there were 1276 non-tuberculosis cases 
and 451 tuberculosis cases. This made the incidence of amyloidosis 
in the non-tuberculosis group 1.2 per cent, and in the tuberculosis 
group 24.4 per cent. The incidence of amyloidosis in patients with 
fatal pulmonary tuberculosis was found by Fishberg to be prac- 
tically the same in a larger series. The importance of tuberculosis 
in amyloid disease was stressed by Saleeby, who reported it to be 
the etiologic agent in 41 out of 50 cases of renal amyloidosis. Of 
the other 9 cases in his series, 6 were due to neoplasm and 3 he 
ascribed to chronic nephritis. 


TaBLe 2.—Tue DisrrisuTIoN or AMYLOID AMONG THE VARIOUS ORGANS. 
Tuberculosis group Non-tuberculosis group 


(110 cases). (15 cases). 
No. of No. of 
instances. Per cent. instances. Per cent. 
Kidney 71.8 8 53.3 
Adrenal 40.9 5 33.3 
Lymph node See. 8.2 0 0 
Parathyroid 5 4.5 0 0 
Pancreas 3 2.7 0 0 
Intestine 2 1.8 0 0 
Stomach 1 0.9 0 0 
Heart 1 0.9 1 6.7 
Rectum 1 0.9 0 0 
Tongue cares a 1 0.9 1 6.7 
Myelomatous tissue 0 0 1 6.7 
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Despite the disproportion of the total number of cases in the 
two groups of Table 2, the similarity of distribution of the amyloid 
throughout the organs suggests a parallel mechanism of deposition 
regardless of the underlying disease. Of the four organs of major 
importance in amyloidosis, namely, spleen, kidney, liver and 
adrenal, only the spleen and kidney were ever involved alone— 
the spleen 12 times and the kidney twice. The frequent association 
of bone and lung disease with amyloidosis has been attributed to 
the chondroitin content of these organs. Table 1 shows that 117 
(93.6 per cent) of the cases were of this type. 

The large number of cases in the tuberculosis group, coupled with 
the unity of the basic disease, made this group very suitable for a 
study of the clinical and pathologic aspects of amyloidosis. Of the 
451 tuberculosis patients, there were 54 instances of suppurative 
lesions such as purulent pleural effusions or draining bone sinuses. 
This latter division contained 19 cases of amyloidosis (35.2 per cent), 
as contrasted with 24.4 per cent for the general incidence of amy- 
loidosis in all the tuberculosis cases. The 110 tuberculosis amyloid 
cases included 106 of pulmonary tuberculosis and 4 of bone tuber- 
culosis. The pulmonary tuberculous lesions were divided into 74 
dominantly fibrocaseous, and 32 dominantly fibroid. The osseous 
tuberculosis cases consisted of 3 hip disease and 1 Pott’s disease. 
The age of the patients ranged between 16 and 68 years, with the 
greatest number of cases, 29, falling in the age group between 
30 and 40 years. This was followed by a gradual decline in the 
succeeding decades. There were but 5 cases below the age of 20, 
but this could be partly explained by the small number of admis- 
sions to the hospital of that age group. The clinical duration of 
the tuberculous process in these patients ranged from 6 months to 
40 years, with 19 patients giving a history of less than 2 years and 
59 of less than 5 years. 

In regard to complications there were 74 patients with tubercu- 
lous complications, 9 with non-tuberculous complications, and 27 
with no complications. The most common complication was enteric 
tuberculosis, which occurred 46 times. The other common tuber- 
culous complications were laryngeal, genito-urinary, and meningeal 
involvement. The most common non-tuberculous complication was 
diabetes mellitus, which occurred 9 times. The variety and inci- 
dence of the complications did not differ from those generally found 
in all tuberculosis cases. 

Examination of the urine of 109 of the amyloid cases revealed 
albuminuria in 77. Among these were found 65 with amyloid 
involvement of the kidney and 12 without such involvement. 
Further analysis of the latter group showed that in 8 of the 12 cases 
the albuminuria could be readily accounted for by such conditions 
as nephrolithiasis, renal abscess, nephrosclerosis, genito-urinary 
tuberculosis, etc., leaving 4 cases in which the albuminuria was 


id 

k 

[ 

| 


ROSENBLATT: AMYLOIDOSIS AND AMYLOID NEPHROSIS 561 


due to neither renal amyloidosis nor other apparent cause. In the 
79 cases of renal amyloidosis (Table 2) the incidence of albuminuria 
was 82.3 per cent. It is seen, therefore, that albuminuria occurring 
in a case of amyloidosis is usually indicative of renal involvement. 
It is necessary, however, first to exclude local causes. The converse 
is not necessarily true, for there were 14 instances in which renal 
amyloidosis occurred without albuminuria. There were 3 negative 
cases with urine examination within 2 weeks of death, and 1 on 
the day preceding death. Saleeby, investigating this problem, found 
albuminuria to be present in 29 out of 40 cases of renal amyloidosis. 

Hypotension is a common occurrence in patients with chronic 
pulmonary tuberculosis. The amyloid cases were investigated to 
determine if amyloid involvement of the kidneys could produce an 
elevation of the blood pressure in this type of patient. In the 
entire series of renal amyloid cases there was found no systolic 
blood pressure which exceeded 140 mm., and there were only 4 
cases which exceeded 130. These figures are similar to those 
observed among all patients with progressive pulmonary tubercu- 
losis. In cases of amyloidosis in which the underlying disease is 
not as chronic as pulmonary tuberculosis, amyloid involvement of 
the kidney has occasionally been found associated with hyper- 
tension and also retinal changes. In this series there were no 
retinal changes observed. 

Of the organs which are usually affected in amyloidosis, the kid- 
ney appears to be the only one, involvement of which may lead to 
death. Renal insufficiency as a terminal phenomenon in renal 
amyloidosis plays an important part in the prognosis. While 
amyloid involvement of the liver, spleen, or adrenals may be very 
extensive, there is apparently no direct evidence that death ever 
resulted from these complications. It would appear, therefore, 
that if the patient with amyloidosis did not go into uremia, the 
prognosis, while grave because of the existence of amyloid degen- 
eration, depended actually on the course of the underlying disease. 
The problem of renal insufficiency in amyloidosis is being investi- 
gated at the present time by Dr. Leonard Tarr and will be reported 
subsequently. 

There is one phase of renal amyloidosis, namely, amyloid nephro- 
sis, which is of great interest, particularly from the standpoint of 
pathogenesis. The kidney of amyloid nephrosis is generally de- 
scribed as being increased in size with a capsule that strips easily. 
Upon section, grossly, there presents a yellowish surface and usually 
some widening of the cortex. The reaction with Lugol’s stain is 
strongly positive, bringing the glomeruli into prominence. Micro- 
scopically, the amyloid is confined almost entirely to the glomerular 
tufts where the involvement varies from partial replacement to 
complete obliteration. There is only slight amyloid deposition 
along the basement membranes of the tubules. The most prom- 
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inent changes in the tubules are those of fatty degeneration asso- 
ciated with hyalin and droplet degeneration. In addition, the 
tubules are swollen and the lumina are dilated and filled with 
casts. In the later stages there is seen marked tubular atrophy. 
Doubly refractile fat is found in the interstitial tissue. The clinical 
syndrome associated with this pathologic condition is that of 
nephrotic edema. In discussing the pathogenesis of this complex 
the nephrotic feature is the one which has usually been emphasized. 
Epstein, in considering the importance of extrarenal factors in 
nephrosis, accepted the tubular degeneration as a result of the 
metabolic disturbance, with the amyloid changes as either inde- 
pendent or incidental. Fahr also considered the amyloid kidney 
as a form of nephrosis due to toxic causes. The dual character of 
the disease has also been stressed with the contention that in 
amyloid nephrosis there are two associated conditions present in 
the kidney—amyloidosis and lipoid nephrosis. Fahr reported an 
associated lipoid nephrosis in 16 out of 19 cases of amyloidosis with 
edema. Shapiro stated that while amyloidosis and lipoid nephrosis 
occur simultaneously, both are independent as to origin and his- 
tology, and that either may become far advanced without the 
other. He further added that while lipoid nephrosis is relatively 
benign, amyloidosis is grave and hopeless, and that the former 
may completely obscure, clinically, even advanced amyloidosis. 
Similar observations were made by von Nogens. More recently 
Fahr has inclined to the view that the tubular changes do not repre- 
sent primary disease but are secondary to glomerular damage. 

Investigation of the 79 cases of renal amyloidosis along these 
lines revealed 27 cases (34.1 per cent) in which the kidneys were 
typical of amyloid nephrosis and in which, in addition, were pre- 
sented the clinical features of edema and marked albuminuria. 
Seven of these cases had low total serum proteins with inversion 
of the serum albumin : serum globulin ratio as corroborative evi- 
dence of the nephrotic character of the edema. The remaining 
20 cases had no serum protein determinations but presented no 
features which suggested that the edema was other than nephrotic. 
In all of these 27 cases the microscopic sections of the kidneys 
were similar and uniformly presented the features of amyloid 
obliteration of the glomeruli, and dilatation and degeneration of 
the tubules. 

It was noted, however, that sections of the cases which had had 
no edema and little albuminuria also bore some resemblance to 
the kidney of amyloid nephrosis, and that in many instances the 
similarity was marked to a very high degree. Both types of cases 
had amyloid infiltration of the glomeruli and degeneration of the 
tubules. The main difference appeared to be one with respect to 
the degree of involvement only. In the cases with edema and 
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marked albuminuria there was extensive amyloidosis with obliter- 
ation of the glomeruli and marked degenerative tubular change; 
whereas, in the cases without edema there was less glomerular. 
destruction and less tubular degeneration. In going over the 
series with Dr. David Perla, of the pathology department, there 
were no instances noted in which extensive amyloidosis of the 
glomeruli was associated with minimal tubular change, or in which 
severe tubular degeneration was associated with minimal deposition 
of amyloid in the glomeruli. This implied an intimate relationship 
between amyloidosis and the lipoid nephrotic changes. If the 
cases which showed lipoid nephrosis were only those with extensive 
amyloidosis, a complete dissociation of the two diseases seems 
unlikely, particularly in view of the observations that gradations 
in the extent of the amyloidosis were associated with gradations 
in tubular degeneration. In dividing the amyloid kidney into four 
stages, Fahr made these gradations the basis of his classification. 
It strongly suggested, therefore, that the differences between the 
simple amyloid kidney and the amyloid kidney with lipoid nephrosis 
are quantitative ones—one stage leading to the other with pro- 
gression of the amyloidosis. The basic cause of the nephrotic syn- 
drome is, then, not a separate lipoid disease but rather a severe 
amyloidosis. The greater the destruction of the glomeruli, the 
more severe is the albuminuria. With the loss of protein in the 
urine there is produced a general lowering of the serum albumin 
and the total protein. When the serum proteins have been suffi- 
ciently lowered, the resulting diminished osmotic pressure of the 
blood is responsible for the production of edema in the same manner 
that has been described for its production in chronic lipoid nephrosis, 
by Epstein. The problem in amyloid nephrosis is therefore one 
of glomerular disease with the tubular changes secondary to, or 
intimately related with, the glomerular-damage. When a patient 
with amyloidosis develops the nephrotic syndrome it is indicative 
of extensive amyloidosis of the kidneys. 

In the experimental production of amyloidosis in rabbits by sub- 
cutaneous injections of manganese chlorid, Butt found that in 
addition to extensive infiltration and obliteration of the glomeruli 
by the amyloid there was also produced fatty degeneration, swelling 
and dilatation of the tubules. He also observed that the albumin- 
uria was greatest where the amyloidosis was most severe. Jaffé 
produced amyloid disease experimentally with repeated injections of 
nutrose and found that, after many injections, the kidney resembled 
that of amyloid nephrosis very closely. 

It is difficult to explain the lipoidal character of the tubular 
degeneration. If a general lipemia had been demonstrated, a rela- 
tionship with the fatty changes in the kidney might have been 
suggested. In lipoid nephrosis, Epstein believes that the kidney 
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participates in the general metabolic changes due to increase of 
lipoids in the blood. The experimental production of hypercholes- 
terinemia in rabbits by Dewey resulted in fatty infiltrative changes 
in the kidney, associated with tubular degeneration in practically 
all instances. The infiltrations, however, were of a localized type. 
There is considerable experimental evidence by the Fishbergs and 
Leiter that the presence of low blood proteins can be responsible 
for a rise in blood fats. The explanation offered is that the increase 
in fats is a compensatory mechanism to raise the osmotic pressure 
of the blood. In this series, unfortunately, there were no deter- 
minations of the total blood fats and too few of cholesterol to be of 
any significance. 

The Congo red test is now used extensively on the tuberculosis 
wards as one of the diagnostic criteria in amyloidosis. In this series, 
however, only 9 cases had the test performed. The results ranged 
from 60 to 100 per cent retention of the dye in 1 hour. All of these 
cases showed extensive amyloidosis of the organs affected. It is 
interesting to note that 1 of the cases with 95 per cent retention 
had only the kidneys and adrenals involved, in view of the impor- 
tance which has been placed on the liver as being largely responsible 
for retention of the dye by Bennhold, Bookman and Rosenthal, 
and others. In the non-tuberculosis group there was an 85 per cent 
retention in a case of multiple myeloma in which the amyloid was 
deposited only in the myelomatous tissue. As far as interpretation 
of the test is concerned, the results of a large series of examinations 
done by Dr. Samuel Melamed, of the hematology department, have 
led us to make positive diagnoses of amyloidosis only where reten- 
tion of the dye has exceeded 50 per cent. Retention of between 
25 and 50 per cent is considered doubtful. Less than 25 per cent 
is regarded as negative. These figures conform, with minor varia- 
tions, with those generally accepted. 

A clinical study of the patients on the tuberculosis wards was 
also made. There were 15 cases which, because of hepatomegaly, 
albuminuria and positive Congo red test, warranted the diagnosis 
of amyloidosis. Five of these cases were edematous. The albumin- 
uria in the edematous cases ranged between 4 and 8 gm. daily; the 
albuminuria in the non-edematous cases ranged between a trace 
and 7 gm. daily. The relation between albuminuria and serum 
proteins is listed below. 

It is noted that although the albuminuria in some of the non- 
edematous cases was as great as that in the edematous cases, the 
total protein level of the former was higher. This confirms that 
it is the lowered serum proteins which are immediately responsible 
for the production of edema and that there is no direct relation 
between the extent of the albuminuria and the production of 
edema. In 3 cases the edema developed under observation. 
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TABLE 3.—RELATION BETWEEN ALBUMINURIA AND SERUM PROTEINS IN THE 
EpEMATOUS AND NON-EDEMATOUS PATIENTS. 


(A) Cases With Edema. 


Albumin- Serum Serum Total Albumin- 

uria albumin globulin protein globulin 
Patient. (gm. daily). (gm. per 100 cc. blood), ratio. 
I. 8S. 2.83 2.06 4.89 1.4 
A. K. 8 1.96 2.36 4.32 0.8 
eR 2.11 2.10 4.21 1.0 
1.55 3.77 5.32 0.4 
H. W 6 1.78 2.25 4.03 0.8 

Average: 5.4 Average: 4.55 
(B) Cases Without Edema. 

Albumin- Serum Serum Total Albumin- 

*uria albumin globulin protein. globulin 
Patient. (gm. daily) (gm. per 100 cc. blood). ratio. 
8. Z. 3.21 3.73 6.94 0.9 
0.25 4.05 3.33 7.38 1.2 
me es 0.25 2.98 3.90 6.88 0.8 
A.G. . 5 2.98 2.74 5.72 1.1 
R.G. . 0.5 3.05 4.99 8.04 0.6 
om: + 4.13 2.53 6.66 1.6 
: 5 4.23 2.47 6.70 1.7 
E. K. Trace 3.59 1.99 5.58 1.8 
R. H. 2 2.53 2.25 4.78 mf 
H. L. 5 4.28 3.38 7.66 1.3 

Average: 2.9 Average: 6.63 


Case 1 (S. T.).—The urine was negative on admission. Two months 
later a trace of albumin was noted. Four months later the albumin was 
recorded as 2+. The albuminuria increased and 7 months after admission 
the patient was spilling 7 gm. per liter. At this time edema was noted 
and a blood chemistry examination showed low serum proteins with reversal 
of the serum albumin: serum globulin ratio. 

Case 2 (I. S.).—On admission had albuminuria of 3+ and total protein 
of 5.72 gm. per cent, with serum albumin of 3.55 and serum globulin of 2.17. 
One month later edema developed. At this time he had albuminuria of 
4+ (8 gm. per liter) and total protein of 4.89, with serum albumin of 
2.83 aulanican globulin of 2.05, the loss of protein being mainly that of 
serum albumin. 

Case 3 (A. K.).—On admission the urine was negative. One month 
later a trace of albumin was noted. The albuminuria increased, and 
3 months after admission was 3+. The total protein level was at 5.32, 
with serum albumin of 2.96 and globulin of 2.36. The Congo red test 
showed 54 per cent retention. Six and a half months after admission 
edema was noted. At this time the albuminuria was 8 gm. per liter and 
the total proteins had fallen to 4.32. This lowering of protein was entirely 
due to loss of serum albumin, which was reduced to 1.96. The Congo red 
test then showed 90 per cent retention. 


The progressive retention of the dye in Case A. K. from 54 to 
90 per cent associated with the increasing albuminuria and the 
development of edema demonstrates that the progress of the amyl- 
oidosis paralleled the production of the nephrotic syndrome. This 
is the same conclusion that was arrived at from the pathologic study. 
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The point was again demonstrated in the case of S. Z. who had no 
albuminuria on admission, but 23 years later was spilling 2+. 
At this time the Congo red test showed 10 per cent. Three months 
later the albuminuria was still 2+ and there was 35 per cent reten- 
tion. After 3 more months the albuminuria was 3+ (2.5 gm. per 
liter) and there was 70 per cent retention of the dye. 

Although the prognosis is obviously poor when the nephrotic 
syndrome complicates amyloidosis, if uremia does not supervene, 
it seems that death probably results from the underlying disease 
just as in the other cases of amyloidosis. Cases S. T. and L. K. 
each lived more than 4 months after the development of the neph- 
rotic syndrome and died as a result of progression of the pulmonary 
tuberculosis. Case I. S. lived only a month after development of 
edema, but his death was due to a spontaneous pneumothorax. 
Case A. K. is still alive more than 4 months after showing edema. 
In general, the edema has rarely been extensive and the patients 
have usually been unaware of its existence until examination. 

The urinary findings in the clinical study were of no significant 
diagnostic value outside of the albuminuria. Concentration was 
generally unimpaired. Numerous hyalin and granular casts and 
occasionally waxy casts were found, particularly in the nephrotic 
patients. White blood cells and red blood cells showed their occa- 
sional appearance. Repeated polariscopic examinations of the 
urine of the nephrotic patients were rarely successful in the dis- 
covery of doubly refractile bodies. A summary of the blood findings 
in the 15 cases revealed a lowering of the serum proteins associated 
with albuminuria, and an absence of nitrogen retention in all but 
1 case (H. W.), who was also clinically in uremia. Calcium and 
phosphorus determinations in 6 of the cases revealed no significant 
changes. Three of the 5 nephrotic cases showed hypercholester- 
inemia, as did also 1 of the non-nephrotic cases. 

It is felt, in conclusion, that the term, amyloid nephrosis, is a 
misnomer if it is used to designate a distinct pathologic entity. 
It is merely a form of renal amyloidosis in which the process has 
shown marked progression. There is justification of the use of the 
term, clinically, to describe the syndrome of nephrotic edema asso- 
ciated with amyloidosis of the kidneys. The diagnosis is readily 
established on the findings of edema, albuminuria, absence of 
hypertension, low serum proteins with reversal of the albumin : 
globulin ratio, and a positive Congo red test. In patients with 
chronic pulmonary tuberculosis the diagnosis can be made with 
relative certainty even before confirmation with the Congo red test. 
Of secondary importance in diagnosis, from a practical viewpoint, 
is the presence of hepatomegaly, waxy casts, doubly refractile 
bodies, and elevated cholesterol. 

Summary. 1. A study of 1727 necropsies in a general hospital 
for chronic diseases revealed the occurrence of amyloidosis in 
7.2 per cent of the cases. 
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2. The incidence of amyloidosis in the tuberculosis patients was 
24.4 per cent as compared with 1.2 in the non-tuberculous. In 
the tuberculosis patients with suppurative lesions the incidence was 
30.2 per cent. 

3. The organs which showed the most frequent deposition of amyl- 
oid were spleen, kidney, liver and adrenal, in the order named. 

4. A clinical survey of 110 tuberculous amyloid patients revealed 
that the greatest number of cases occurred in the fourth decade, 
that most of the cases had dominantly ulcerative pulmonary 
tuberculosis, and that almost one-fifth of the cases were ill less 
than 2 years. 

5. Albuminuria was noted in 77 instances (70 per cent) of the 
cases. In 65 of these (84.5 per cent) it was associated with renal 
amyloidosis. There were 14 instances, out of a total of 79, in which 
renal amyloidosis occurred without albuminuria. 

6. There was no instance of hypertension in any of the tubercu- 
losis cases with renal amyloidosis. 

7. Amyloid nephrosis occurred in 34.1 per cent of the cases of 
renal amyloidosis. 

8. Pathologic and clinical studies indicate that the kidney of 
amyloid nephrosis is merely a type of advanced renal amyloidosis. 
It is unnecessary to assume the existence of a separate lipoid disease 
associated with the amyloidosis. 

9. The diagnosis of amyloid nephrosis may be made, with relative 
certainty, in the presence of the nephrotic symptom-complex and 
a positive Congo red test. 

10. Unless renal insufficiency supervenes, the prognosis in amyl- 
oidosis is usually dependent on the course of the underlying disease. 
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ASSOCIATION OF PITUITARY TUMOR AND PEPTIC ULCER. 


By Brernarp I. Comroz, M.D., 
EDWARD BOK FELLOW AND RESIDENT IN MEDICINE, MEDICAL CLINIC OF THE HOSPITAL 
OF THE UNIVERSITY OF PENNSYLVANIA, PHILADELPHIA. 


Cusuinc! has recently called attention to the relationship between 
lesions of the interbrain and peptic ulcer. He reported the death of 
3 patients from acute perforation in the upper alimentary tract soon 
after operations on cerebellar tumors. During the past year the 
opportunity has arisen to study 2 patients with pituitary tumors 
in each of whom there was found, in addition, a peptic ulcer. Care- 
ful review of the literature failed to reveal a single reported case in 
which a diagnosis of pituitary tumor associated with peptic ulcer 
was made during life. 

Inasmuch as Cushing? has expressed the opinion that all known 
primary pituitary disorders caused marked secondary changes in 
the adrenal cortex, and since McLaughlin’ has recently been able 
to produce intestinal ulceration repeatedly after damage to the 
suprarenal of the dog, it was felt that the 2 cases reported below 
might supply a missing link in the chain of evidence connecting 
some cases of peptic ulcer with a basis of endocrine or sympathetic 
nervous system imbalance. 

Cushing stated that experimental lesions anywhere in the intra- 
cranial course of the cranial autonomic stations of the midbrain or 
medulla (from the anterior hypothalamus to the vagal center) 
are prone to cause gastric erosions, perforations, or ulcers, presum- 
ably from a lack of balance between the sympathetic and para- 
sympathetic nervous systems. Intracranial injuries and diseases 
affecting these same basilar regions of the brain are known to be 
accompanied by ulcerative lesions of the upper alimentary canal. 
He has also shown that stimulation of the postulated parasympath- 
etic center by intraventricular injections of pilocarpin or pituitrin 
cause, in man, an increase in gastric motility, hypertonus, and hyper- 
secretion, leading to retching and vomiting. 


Case Reports. Case 1. (No. 32-9771.)—The patient, a white girl, 
aged 19 years, was admitted to the Medical Clinic of Dr. Alfred Stengel in 
the University Hospital, March 16, 1932. Except for amenorrhea, she was 
perfectly well until the latter part of October, 1931, at which time she 
became constipated, having about 1 bowel movement per week. Various 
laxatives were without effect and relief was afforded only by enemas. 
Stools had always been normal in appearance except on one instance, 
November, 1931, when a hard tarry movement was seen following an 
enema. 

One week following the onset of constipation, the patient began to vomit 
very irregularly—about once or twice a day. There were periods of complete 
freedom from vomiting, lasting for several days, the vomiting occurring 
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Fic. 1.—Penetrating ulcer in second portion of duodenum in Case 1. 


Fig. 2.—Large pituitary fossa in Case 1. 
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Fic. 3.—Pituitary fossa in Case 2 showing onesided enlargement, with 
evidence of calcium, probably in a cyst wall. 


Fic. 4.—Large gastric ulcer, possibly malignant, in Case 2. 
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sometimes immediately after a meal, and at other times 3 to 4 hours later. 
Vomitus varied in quantity from a cupful to a pint. In addition, there was 
usually an ill-defined pain beneath the right costal margin, with a feeling 
of soreness in the upper abdomen. Heartburn was a frequent complaint. 
Appetite had always been good. Of special interest was her marked weight 
loss, from 152 to 111 pounds, in the 7 months before admission. 

Past medical history included measles and mumps in childhood, scarlet 
fever at the age of 12, and pneumonia at 14. At 10 years of age, a Roent- 
gen ray diagnosis of tuberculosis of the hip was made, and the patient was 
treated by immobilization with plaster casts. Family and social history 
was negative. 

On physical examination one found a well-developed and well-nourished 
young woman, in spite of her marked weight loss. She was not acutely ill. 
Her intelligence was fair, and the patient was quite codperative. There was 
slight bilateral exophthalmos and some lid lag. The thyroid gland was 
uniformly moderately enlarged. Blood pressure was 138 systolic and 76 
diastolic. Examination of the lungs, heart, and abdomen: was negative. 
There was moderate scoliosis to the right in the lumbar region, with greatly 
reduced tendon reflexes generally. Pelvic examination disclosed an exceed- 
ingly small uterus, one-fourth normal size, with a tiny cervix. Adnexa 
were not palpable. Pulse rate ranged from 80 to 115, and temperature was 
normal at all times. 

Nothing significant was found in the routine laboratory studies which 
included complete blood counts, urinalyses, blood sugar, and blood Wasser- 
mann. Basal metabolic rate was +3 per cent. Stool examinations dis- 
closed occult blood on a meat-free diet. Fractional gastric analysis revealed 
free hydrochloric acid up to 78° and total acid up to 108°. Because of the 
hyperacidity, vomiting, tarry stool, and weight loss, a gastro-intestinal 
Roentgen ray series was made by Dr. Henry K. Pancoast, who reported a 
penetrating ulcer in the beginning of the second portion of the duodenum. 

After the patient had been 2 weeks on strict milk and cream diet and 
alkaline powders, Roentgen ray study showed: “Fluoroscopic phenomena 
were typical of duodenal ulcer. The films show a diverticulum-like struc- 
ture projecting from the second portion of the duodenum, associated with 
a constant spasm and tenderness of the duodenum. The most likely pos- 
sibility seems to be a perforated ulcer’ which has become walled off.” 
Accordingly, laparotomy was performed by Dr. George P. Muller. A large 
penetrating ulcer was found, with a deep crater on the posterior superior 
surface of the duodenum, just below the pylorus. Exploration of the pelvis 
confirmed the presence of a small hypoplastic uterus. The gall bladder 
was normal in size, appearance, and consistency, and emptied readily on 
pressure. A posterior gastrojejunostomy was done, following which the 
patient made an uneventful recovery (Fig. 1). 

In view of her amenorrhea and infantile uterus, a pituitary Roentgen ray 
was made, which Dr. Pancoast reported as follows: “There is a marked 
enlargement of the pituitary fossa with widening in the sagittal direction, 
and considerable atrophy of the dorsum sellz. There is depression of the 
floor which is more marked on the left side. The measurements are: A. P. 
154 mm.; depth 17 mm. These measurements are distinctly abnormal and 
seem to indicate the presence of a pituitary tumor which has grown more on 
the left side than on the right” (Fig. 2). Spinal fluid pressure, cytology, and 
chemistry were found to be normal, along with the Wassermann and colloidal 
gold curve. 

Following consultation with Dr. Francis Grant of the Section on Neuro- 
surgery who concurred in the diagnosis of pituitary adenoma, it was felt 
that in view of the normal visual fields and the lack of symptoms, intra- 
cranial operation was not justified at that time. His recommendation of 
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intensive Roentgen ray treatment to the pituitary gland was followed (3 
destructive doses being used). This treatment together with the adminis- 
tration of 2 ampules of “Theelin’”’ daily for 1 week failed to inaugurate 
menstruation. Final diagnosis on discharge was: penetrating duodenal 
ulcer; pituitary adenoma; simple non-toxic goiter. This patient has been 
seen on February 15, 1933, and has no complaints except a very occasional 
attack of slight indigestion. She has gained 10 pounds in weight, has not 
yet menstruated, and presents no cut in the visual fields. 

Cass 2 (No. 32-11576).—The patient was a white married male, aged 57 
years, who was admitted to the Medical Clinic of Dr. Alfred Stengel in the 
University Hospital, September 13, 1932, with a chief complaint of sharp 
shooting pains in. the legs and genitalia. He had been in perfect health 
prior to a year before admission, when he developed general malaise and 
lassitude, with dull aches in his bones. Simultaneously there appeared a 
widespread urticaria, with wheals which remained tender and painful for 
10 days. About a week later the phalangeal joints of his left hand became 
painful and swollen. Coincident with this was the onset of sharp pains 
in the buttocks and posterior aspects of his legs. Three months before 
admission, terrific steady pains began in both legs, anteriorly, and in the 
genitalia. These pains were worse at night, or after sitting up for about 
an hour or more. They occurred practically every night until admission, 
and required analgesics for relief. During the past year, the patient suffered 
widespread loss of hair, especially from his arms, abdomen, and pubic 
regions. His nails became dry, wrinkled and brittle. Throughout his 
entire adult life, he had always preferred hot weather, and had gone to 
Florida for the winters. Now, even in warm weather, the patient always 
felt chilly. His appetite had always been ravenous, and he had no gastro- 
intestinal complaints, except a mild constipation. History of other systems 
was negative except for a mild frequency and nocturia during the past 
several years. The patient had been married 40 years, but had no children. 
For the past 12 years, he desired and had no marital relations. He had 
become emotionally quite unstable following a recent loss of a large sum 
of money. 

Past medical history included measles and whooping cough in childhood, 
and pneumonia in 1906. Family history was negative except for the death 
of his father from carcinoma of the stomach at the age of 61. 

Physical examination on admission showed a short, stocky, white male, 
64 inches tall, and weighing 168 pounds. The patient was intelligent, co- 
operative, and well oriented. Speech was slow and monotonous and rather 
husky at times. The skin was warm, dry, and of fine texture. The fore- 
arms, neck, and axillze were somewhat pigmented. The scalp was partially 
bald, especially in the frontal region, and the remaining hair was dark, thin, 
and of fine texture, but not particularly dry. Pubic hair was thin and sparse, 
and the arms and legs were almost devoid of hair (patient states that until 
several years ago, he was quite hairy). 

His features were coarse and broad, with a large nose, closely placed 
eyes, and a broad forehead. Tonsils were small and atrophic, and all teeth 
had been extracted. Examination of heart and lungs was negative except 
for distant heart sounds. Blood pressure was 122 systolic and 85 diastolic. 
Abdomen was negative. Prostate was of normal size and consistency; 
genitalia showed markedly atrophic and soft testicles. 

The patient’s hands were small and broad, with short, thick fingers. 
The nails suggested beaking, and were dry and brittle, with numerous 
longitudinal ridges. There was some limitation of motion of several of the 
phalangeal joints of the right hand. Tendon reflexes were normal, and no 
sensory disturbances were noted. 

Routine laboratory data were negative, including a red bleod count of 
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4,200,000, white blood count 7500, and hemoglobin 85 per cent (Sahli). 
Blood Wassermann was negative with all antigens. Other blood studies 
including serum calcium, cholesterol, uric acid, urea nitrogen, and fasting 
sugar, were normal. A glucose tolerance test gave blood sugar readings 
ranging from 85 to 126 mg. per cent following the ingestion of 100 gm. of 
glucose. Fractional gastric analysis was normal. Bleeding and coagulation 
time and clot retraction were normal. Orthodiagraphy showed a heart 
somewhat centrally placed, probably slightly enlarged, with a slight dilata- 
tion of the aorta. An electrocardiogram, reported by Dr. C. C. Wolferth, 
showed small 7’ waves in Lead I and diphasic 7’ waves in Lead II, with 
slurring of the Q-R-S complexes in Leads I and III. The T wave changes 
indicated myocardial abnormality, and were of the type that occur in 
myxedema. The basal metabolic rate was —22 per cent. 

The clinical impression of some pituitary disorder was confirmed by 
Roentgen ray examination of the pituitary fossa, which was reported by 
Dr. E. P. Pendergrass: “Primary pituitary tumor with parasellar exten- 
sion. There is a definite deformity of the sella turcica consisting chiefly 
of unilateral erosion. The appearance is indicative of a pituitary tumor, 
which is growing laterally into the middle fossa on one side. In this tumor 
there is evidence of calcium, probably in a cyst wall. On account of this, 
we believe that the lesion is probably a Rathke’s pouch tumor” (Fig. 3). 

Visual field studies showed a defect in the upper temporal sectors of each 
eye. Roentgen ray examination of the femur and right hand (taken to 
determine the cause of the severe pains in the extremities) was negative 
for any evidence of bone or joint disease. Pelvic Roentgen ray showed 
only slight hypertrophic changes involving the lower lumbar spine. 

The patient was seen in consultation with Dr. Francis Grant who agreed 
with the diagnosis of pituitary tumor as evidenced by the patient’s general 
make-up, the visual field cut, and the pituitary Roentgen ray. However, 
because of the lack of seeming relation of this with his chief complaint of 
pains in the muscles of his thighs, he did not advise cerebral operation at 
the time, and suggested Roentgen ray treatment to the pituitary. This 
was done but resulted in a severe reaction in the form of nausea and vomit- 
ing, with anorexia and headache. Dried thyroid substance was also given 
because of the lowered basal metabolic rate and coarse features, which 
suggested myxedema. This was discontinued because of the resulting 
nervousness and sweating. 

The patient left the hospital for a month (October 22 until November 21, 
1932). During his stay at home, his nausea and vomiting disappeared, 
but the pains in his legs and genitalia persisted. He had drunk about 
2 quarts of water daily, had noted no change in vision, and appetite was 
good. On readmission, hemoglobin was 77 per cent, and Roentgen ray 
check-up on the pituitary fossa and visual fields revealed no change from 
previous examination. The outstanding complaints at this time were 
abdominal pain, nausea and vomiting, which, together with his marked 
weight loss (from 168 pounds several months previously to 124 at present), 
led to a gastric analysis and a gastro-intestinal Roentgen ray study. The 
latter disclosed a lesion on the lesser curvature of the stomach that was 
very suggestive of a large ulcer, possibly undergoing malignant degenera- 
tion. Treatment was attempted for peptic ulcer along the usual lines, 
together with preparation for the use of cortin, which was indicated because 
of the marked asthenia, hypotension (80/50 at this time), and slight bronz- 
ing—all together suggesting the syndrome of Addison’s disease. However, 
the patient signed his release from the hospital, and died at home 10 days 
later. Permission for postmortem examination was refused (Fig. 4). 

Final diagnosis was: Rathke’s pouch tumor; gastric ulcer; possible 
Addison’s disease. 
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Discussion. Recently Drouet and Simonin‘ and Rappoport® 
have reported good results in the action of pituitary extract in pro- 
ducing a marked diminution of gastric hyperacidity. These workers 
suggested that peptic ulcers might be benefited by pituitary extract 
therapy (pituitrin). This is in accord with the findings of Cushing 
who showed that when pituitrin is injected subcutaneously, it causes 
pallor without sweating, and promptly checks gastric peristalsis 
and secretion, its action being comparable to the effect of adrenalin. 
However, if pituitrin is introduced into the cerebral ventricles, 
there is a marked acceleration of gastric motility and even retro- 
grade peristalsis with vomiting. Thus, in both of the reported 
cases, it is not too fanciful to suppose that an excessive production 
of pituitrin, the hypothetical autonomin,® may have been instru- 
mental in the ulcerative processes in the gastro-intestinal tract. 

The work of Crile? and McLaughlin’ is apparently not in com- 
plete agreement. Crile has claimed immediate relief from the symp- 
toms of peptic ulcer and a decrease in the gastric acidity following 
bilateral denervation of the suprarenals, and McLaughlin, by 
adrenal damage, has produced peptic ulcer and has found no change 
in the postoperative over the preoperative gastric acidity (in the 
dog). 

Peptic ulcers are commonly found in “high strung” individuals 
and it is a not uncommon clinical observation that the onset of 
peptic ulcer may follow definite psychic and emotional trauma. 
If pituitrin is really the hypothetical autonomin bearing the same 
relation to the autonomic system as adrenalin to the sympathetic, 
a deficiency of this hormone or conversely an excess of suprarenalin 
may destroy the delicate body balance between the sympathetic 
and the parasympathetic, allowing an excessive adrenal action to 
produce spasms of bloodvessels and permitting erosions of the 
bloodless areas in the gastro-intestinal tract by the gastric or duo- 
denal contents. An overactivity of the posterior lobe of the pitui- 
tary gland may lead to the formation of peptic ulcers either directly 
by the action of excessive pituitrin liberated into the cerebral 
ventricles, or secondarily through suprarenal damage as is strongly 
suggested by the work of McLaughlin. The treatment of certain 
early cases of peptic ulcer by subcutaneous injections of pituitrin 
seems worthy of trial. 

Summary. 1. Two cases of primary pituitary tumor associated 
with peptic ulcer are reported. No similar cases have been found 
reported in the literature that were so diagnosed before death. 

2. Inasmuch as lesions of the pituitary gland are always associated 
with disorders of the suprarenal cortex, and since recent experi- 
ments have shown that damage to the suprarenals will repeatedly 
produce intestinal ulcers (in animals), it is suggested that these 2 
cases might supply the missing link in the chain of evidence support- 
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ing the alleged etiologic relationship between peptic ulcer and the 
endocrines. 

3. Treatment of early cases of peptic ulcer by means of pituitrin 
subcutaneously seems worthy of trial. 
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REVIEWS. 


Urine AND Urinatysis. By Louis GeRsHENFELD, PH.M., B.Sc., P.D., 
Professor of Bacteriology and Hygiene and Director of the Bacteriological 
and Clinical Chemistry Laboratories at the Philadelphia College of 
Pharmacy and Science. Pp. 272; 36 illustrations. Philadelphia: Lea 
& Febiger, 1933. Price, $2.75. 


Tuts is a book covering the normal and pathologic constituents of urine 
(with a brief discussion on the applied physiology of the kidney) ; the pro- 
cedures of proven value, commonly used in chemical, microscopic, and 
bacteriologic urine tests; and various functional tests now in use. The 
author’s long experience contributes valuably to pointing out in logical 
order where false positive and other sources of error may creep in. The 
subject of urinary crystals is adequately given and a modification of Heller’s 
method of urinary calculi examination is included. At the end is an appen- 
dix of reagents and apparatus. 

One is favorably impressed with the book’s logical order and useful form 
and the author’s indications throughout as to which test is best suited for 
precise results. Because of the clear interpretation of the tests this book is 
recommended to the clinician. Because of its improving influence it is 
recommended to the technician. This work is another step in bringing 
the clinician and laboratory worker closer together. J. B. 


Tue AND PractTIcE oF SurGERY. In two volumes: Vol. I, Gen- 
eral Surgery; Vol. II, Regional Surgery. By W. H. C. Romanis, M.A., 
M.B., M.Cu. (Canras.), F.R.C.S. (Ena.), F.R.S. Surgeon and 
Lecturer on Surgery, St. Thomas’ Hospital, etc., and Pattie H. Mircs- 
1nER, M.D., M.S. (Lonp.), F.R.C.S. (Ene.), Hon. Surgeon to H. M. The 
King, ete. ’Pp. 1762; 752 illustrations. Fourth edition. Philadelphia: 
Lea & Febiger, 1933. Price, $12.00 per set. 


Wiruin a relatively short time this work has passed through four edi- 
tions which in itself speaks well of its reception. The present edition has 
been thoroughly revised and greatly amplified, not only in the text but 
also in the illustrations. Each chapter on a region of the body is prefaced 
with a short account of the applied surgical anatomy and physiology of the 
region or organ discussed. Although the work discusses the recent advances 
in surgery, these are often too hastily done. Examples which might be 
given are ‘“‘massive collapse of the lung” in which no reference to the 
position of the heart is given; and “death from burns,” in which no men- 
tion is made of the important recent contributions on dehydration as a 
major factor in the cause of death. The discussion of shock and collapse 
can hardly be considered as having been brought up to date. It is chiefly 
in its physiologic implications that the work is not as yet up to date. The 
illustrations and the discussion of surgical technique are excellent. The 
surgical pathologic reviews are also well done. I. R. 
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Tue Rise OF PREVENTIVE MeEpIcINgE. University of London Heath Clark 
Lectures, 1931, delivered at the London School of Hygiene and Tropical 
Medicine. By Str Grorce Newman, K.C.B., M.D., F.R.C.P., Hon. 
D.C.L., LL.D., Chief Medical Officer of the Ministry of Health. Pp. 270; 
illustrated. New York: Oxford University Press, 1932. Price, $3.00. 


Tuts, the first lecture on the Heath Clark Foundation in the University 
of London for lectures on Preventive Medicine, appropriately gives a bird’s- 
eye view of the origins of the subject. In its 10 chapters we read of: (1) 
Primitive man’s conception of disease and how to prevent and treat it; 
(2) Hindu, Egyptian and Hebrew achievements; (3) Greek medicine and 
the Greek’ spirit; (4) how Greek medicine reached England through the 
Romans, Arabs and the Italo-Sicilian stream; (5) the futile struggle against 
medieval pestilences; (6) the Renaissance of anatomy and physiology (from 
Vesalius to Claude Bernard); (7) the clinical studies and achievements of 
more than a score of Britishers from Sydenham to Jenner; (8) the contri- 
butions of pathology and bacteriology; (9) the application of immunology, 
industrial and social hygiene, anesthesia and antisepsis; and finally, the 
organization of the British medical profession, and Department of Health, 
and the assistance given preventive medicine by an ever-extending human- 
ism and public education. Today when prevention of disease is a deservedly 
popular slogan, a book such as this, instructive and entertaining, and 
written by a world’s authority on his subject, should be warmly received. 


RounpaBout Hariey Street. The Story of Some Famous Streets. By 
Cyrit Puitiures Bryan, M.B., B.Cu., ete. Pp. 260. London: John 
Bale, Sons & Danielsson, Ltd., 1932. Price, 5s. 


THoucH Harley Street may appear as “a long dreary artery which 
gives the impression of having been cut out of cardboard” to the Londoner 
familiar with the tangled streets of the older part of that great city, it 
stands out to us as the most celebrated medical street in the world. It 
and its onPy less famous neighbors, Wimpole, Wigmore, Welbeck, and 
Weymouth Streets, Portland Place and Cavendish Square constitute the 
medical quarter of London. High points in its history—chiefly medical— 
from the days of ancient Tyburn and Marylebone furnish the material for 
a narrative that is entertaining in the same way as is a walk through Lon- 
don’s storied streets with a well-informed cicerone. [Illustrations, which 
would have been especially apt for such a book, have been omitted, pre- 
sumably from motives of economy; and we gratefully note the low price 
charged for an entertaining production. EK. K. 


SYPHILIS DES HERZENS UND DER GEFASSE. By Pror. Dr. Ep. Srap.er, 
Leitender Arzt der inneren Abteilung des Stadtkrankenhauses Plauen 
i.V.. Vol. 16 of Medizinische Praxis, Sammlung fiir Arztliche Fortbildung. 
Herausgegeben von L. R. Grote, A. Fromme, K. Warnekros. Pp. 82; 
8 illustrations. Leipzig: Theodor Steinkopff, 1932. Price: Paper, 
Rm. 6.50; Cloth, Rm. 7.80. 


Tuis 16th volume of the “Medizinische Praxis” series (of which the 
14th on Electrocardiography was recently reviewed in these columns) makes 
a practical presentation of cardiovascular syphilis quite different from what 
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would have been possible a short generation ago. Not only have pathologic 
and serologic advances demonstrated the frequency and increasing impor- 
tance of the condition, but also treatment is now on an entirely different 
plane. The subject has been conservatively condensed, late syphilis of the 
aorta occupying about half the book, and summaries added to each chapter. 
Cardiac syphilis might perhaps have received fuller consideration, but the 
author is skeptical of Warthin’s views, of independent syphilitic endocarditis 
and of the clinician’s ability to make its diagnosis. The two pathologic 
illustrations present the main syphilitic features satisfactorily. 
E. K. 


CHEMICAL WAVE TRANSMISSION IN NERVE. Based on the Liversidge 
Lecture Delivered at Cambridge on May 13, 1932. By A. V. Hi, 
F.R.S., Foulerton Research Professor of the Royal Society; Honorary 
Fellow of King’s College, Cambridge. Pp. 74; 13 illustrations. New 
York: The Macmillan Company, 1932. Price, $1.25. 


In the compass of a single lecture, Professor Hill has correlated the 
chemical with the thermal and the electrical data bearing upon the trans- 
mission of the nerve impulse. Although the treatment is quantitative 
throughout, the use of mathematics has been restricted sufficiently to 
permit cursive reading. The time is apparently not yet ripe for definite 
conclusions to be drawn about the mechanism of transmission of the nerve 
impulse. A more complete mathematical treatment and brief description 
of technical methods has been segregated in three brief - 

- McC. 


THE Common CoLp. ANNALS OF THE PICKETT-THOMSON RESEARCH LAB- 
oraATORY, VoL. VIII. By Davin THomson, O.B.E., M.B., Cu.B. (Ep1n.), 
D.P.H. (Cams.), and Ropert THomson, M.B., Cu.B. (Eprin.). Pp. 738; 
illustrated, and 51 pages plates. Baltimore: The Williams & Wilkins 
Company, 1932. Price, $15.00. 


THE writers present a thorough abstract of the researches on the bacteri- 
ology, physiqlogy and chemistry of the common cold, together with pro- 
cedures used in its prophylaxis and therapy and valuable criticisms based 
on their own researches. To those interested in the bacteriology of the 
normal and pathologic respiratory tract, it is an especially valuable refer- 
ence work. It is well written and should stimulate workers in this field to 
further bacteriologic and physiologic investigations. J. C. 


Manvuscripta Mepica. A Descriptive Catalogue of the Manuscripts in 
the Library of the Medical Society of London. By Warren R. Dawson, 
F.R.S.E., F.R.S.L., F.S.A. (Scor.), Fellow of the Royal Society of. Medi- 
cine (Vice-President, Section of History); Honorary Resident Assistant, 
Department of the History of Medicine, University College, London; 
Honorary Librarian of Lloyd’s. Pp. 140. London: John Bale, Sons 
& Danielsson, Ltd., 1932. Price, 15s. 


TuE collection of 164 volumes of medical manuscripts in the Library of 
the Medical Society of London, dating from the 14th to the 19th centuries, 
is formed around the nuclei of the Askew, Sims and Lettsom collections. 
The author, who has written several volumes on medical historical subjects, 
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has here made these original sources of material available, believing with 
Garnett that ‘‘next to the importance of information existing at all is that 
of its being garnered, classified, registered, made promptly available for 
use.” His numerous annotations and the index make it more than a useful 
record for historical students. KE. K. 


OF Mepicat History. By Vicror Ropinson, M.D., Professor 
of History of Medicine, Temple University School of Medicine, Phila- 
delphia. Pp. 110; illustrated. New York: Froben Press, Inc., 1933. 


Tuts handbook contains specimen questions and answers from the 
author’s course on the history of medicine at Temple University, together 
with a specimen essay (“Duchenne of Boulogne’”’), a specimen chronology 
(goiter), and specimen illustrations (prehistoric and Egyptian) from his 
lectures on the subject. There is also a useful chapter by Mr. Charles P. 
Fisher, Librarian of the College of Physicians, on the Photostat and its 
value to students. The book not only should make useful suggestions to 
those concerned with spreading knowledge of medical history, but affords 
beginning examples of activities that the individual student can easily 
and profitably carry further. E. K. 


Po.iomyE.itis. A Survey made Possible by a Grant from the Interna- 
tional Committee for the Study of Infantile Paralysis. Organized by 
JEREMIAH MILBANK. Pp. 562; 24 plates (1 in color); 82 tables and 
19 charts. Baltimore: The Williams & Wilkins Company, 1932. Price, 
$6.00. 


THE rapidly advancing state of our knowledge of infantile paralysis and 
the number of problems still unsolved in its natural history render such a 
volume as this not only most timely, but even superior to a textbook treat- 
ment of the subject. The International Committee has been enabled by 
the generosity of Mr. Milbank to make such a complete and authoritative 
statement that “no medical library will be complete without this book.” 
Of the 8000 references consulted, only those utilized in the book are included; 
those published by members of the cémmittee being starred in the bibliog- 
raphy. In passing, one cannot but be curious about the needlessly clumsy 
method of referring to references in the test with letter and numeral (e. g., 
M 37) instead of a consecutive number. Following a 23-page history, there 
are chapters on etiology, resistance and immunity, symptomatology, treat- 
ment, pathology and epidemiology—all excellent—by Drs. Harrington, 
Neal and Wells. 

For students of the disease, such a book is indispensable and should set 
an example that could well be followed with respect to other baffling con- 
ditions. E. K. 


THe VITAMINS IN HEALTH AND Disease. By Barnett Sure, Px.D., 
Professor of Agricultural Chemistry, University of Arkansas, Fayetteville. 
Pp. 206; 4 tables. Baltimore: The Williams & Wilkins Company, 1933. 
Price, $2.00. 


A POPULAR treatise on the vitamins is very timely just now when general 
interest in the subject is so great. The vitamin story is one of the most 
interesting and understandable of the histories of scientific endeavor, and 
the author has retold it with success. He has, on the whole, stressed the 
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positive side of the good health to be expected from a well balanced diet 
containing an abundance of vitamins, and has included excellent tables of 
the vitamin content of a wide range of foodstuffs. On the relation of the 
vitamins to borderline pathologic conditions which are not the extreme 
avitaminoses we know as clinical entities, however, he has included much 
that is hypothetical, and would undoubtedly confuse the very readers to 
whom the book is addressed. As a text-book for undergraduates in intro- 
ductory studies in nutrition, it would be of greater value if it contained 
more references to the classical researches in the vitamins. E. W. 


KREISLAUFSTORUNGEN UND PATHOLOGISCHE HisToLoGgiz. By 
Dr. Martin NorpMann, Privatdozent fiir allgemeine Pathologie und 
spezielle pathologische Anatomie an der Universitat Tiibingen. Pp. 174; 
14 illustrations. Leipzig: Theodor Steinkopff, 1933. Price: Paper, 
Rm. 13.50; Cloth, Rm. 15. 


Tuts Volume IV of the Ergebnisse der Kreislaufforschung continues the 
general plan of treating monographically various phases of the large field 
of circulatory phenomena in health and disease. After preliminary historic 
and anatomic statements (26 pages), the work discusses under four head- 
ings: (1) the general pathology of local circulatory disturbances, and (2) of 
the peripheral circulation under various conditions; (3) general and (4) 
special pathologic histology of the human circulation. ‘General’ is so 
widely interpreted that considerable space is given to edema, suppuration, 
necrosis, growth (2 illustrations of the Sandison-Clark window in the 
rabbit’s ear) and so on. As a circulatory disturbance, Inflammation is 
given more detailed consideration than it receives in many a large text- 
book of pathology. 


CurntcaL DtagNnosis, PuysicAL AND DIFFERENTIAL. By Nevuton §S. 
Stern, A.B., M.D. (Harvarp), Associate Professor of Medicine, Uni- 
versity of Tennessee School of Medicine; Memphis. Pp. 364. New York: 
The Macmillan Company, 1933. Price, $3.50. 


THERE are two chief faults in student text-books of Physical Diagnosis: 
one of these is the attempt to include an abridged course in clinical medi- 
cine; the other is the emphasis laid on diseases of the heart and lungs at 
the expense of the rest of the body. This latter fault has commendably 
been avoided by the author. He has not succeeded as well with the former, 
so that the section on physical diagnosis contains serious omissions. The 
different kinds of rAles and the mechanism of their production are neither 
fully described nor explained. The signs of pleural effusion are listed 
without mention of egophony, movable dullness, the Garland-Ellis line or 
Grocco’s triangle. Little or nothing is said about the physical reasons for 
normal and abnormal signs obtained by palpation, percussion and auscul- 
tation of the lungs. S. L. 


A Trext-Book or NeuropaTHOLoGy. By WelL, M.D., Associate 
Professor of Neuropathology, Northwestern University Medical School, 
ri, = Pp. 335; 260 illustrations. Philadelphia: Lea & Febiger, 1933. 

ice, $5.00. 


Tuts excellent review of the present stage of our knowledge in neuro- 
pathology is readable, well illustrated and thoroughly modern in its view- 
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point. That much neglected stepchild of the medical specialties, neuro- 
pathology, seems to have come into its own. Weil discusses first the changes 
brought about in the nervous system through autolysis and fixation. This 
is a very valuable chapter, containing information otherwise not readily 
accessible. The next several chapters constitute an introduction to the 
general pathology of the nervous tissues, after which there is a systematic 
discussion of the special diseases commonly encountered. In an appendix 
is given a good summary of the essentials concerning the postmortem 
examination of the central nervous system which includes. an account of 
modern methods used for histologic study. This book is a valuable addition 
to our literature. B. L. 


Tue Heroic Ace or Science. The Conception, Ideals, and Methods of 
Science Among the Ancient Greeks. By ArTHUR HBEIDEL, 
Research Professor of the Greek Language and Literature in Wesleyan 
University; Research Associate of the American Council of Learned 
Societies of the Carnegie Institution of Washington. Pp. 203. Balti- 
more: The Williams & Wilkins Company, 1933, for Carnegie Institution 
of Washington. Price, $2.50. 


THouGH some three score Greek sages appear in the pages of this book, 
its emiphasis is on the Heroic Age rather than on its heroes. The largest 
part of the work is devoted to the abstract concepts and ideals of Greek 
scientific thought and to a discussion of their scientific methods in order 
to indicate how the Greeks set about the task of laying the foundations of 
science. In the discussion of Observation, the first step in methodical 
scientific progress, it appears that the greatest progress was made in the 
very fields where observation played a minor réle. The contributions of 
Menodotus and others to an Inductive Theory, the considerable utilization 
of Classification as a scientific method, and of Analogy and Experimentation 
are the other chief topics. 

Though necessarily more difficult reading than a mere narrative of 
achievement—which the author deems impossible in view of the irretriev- 
able loss of most of the creative works of the crucial period (600-100 B.c.) 
—this work will amply repay the reader for the time and thought spent 
upon it. It may even lead him to agree with Osler that “like everything else 
that is good and durable in this world, modern medicine is a product of the 
Greek intellect, and had its origin when that wonderful people created 
positive or rational science.” Its comprehension, like that of Johnson’s 
recent article (Science, 1933, 77, 569), would constitute an invaluable dis- 
cipline for the budding scientist. ; 


OPERATIVE SurRGERY. By ALEXANDER M.D., LL.D., F.R.CS. 
(Epr1n.), Consulting Surgeon, Royal Infirmary, Edinburgh, and D. P. D. 
M.D., F.R.C.S. (Eprn. and Ene.), Professor of Surgery, Uni- 
versity of Edinburgh. Pp. 590; 321 illustrations. New York: Oxford 
University Press, 1933. Price, $5.25. 


A wiv: field of general surgery is covered in this book as well as opera- 
tions on the brain and cord, orthopedic surgery, and other surgical special- 
ties. The authors state that in this work “which replaces the companion 
volume of our Manual of Surgery, we have not attempted to cover all the 
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ground, but have been content to provide for the needs of undergraduates 
who require a guide to their studies in the class of Operative Surgery and 
in the hospital, and of young graduates who may be called upon to under- 
take operative work as house surgeons or in practice.” Sixteen coadjutors 
have contributed in their special fields. 

The majority of the procedures are illustrated with anatomic drawings. 
The descriptions are concise and clear and only the most generally used 
methods are discussed. 

For the purpose for which it was intended this book should be most 
helpful. I. R. 


OPERATIVE SurcERY, Vou. VII. THe Newest Operations, GENERAL 
INDEX TO CoMPLETE Work, Vots. I-VII. By Warren STone BickHam, 
M.D. and Puar.M. (TuLane), M.D. F.A.C.S., Junior Sur- 
geon to Touro Hospital, New Orleans; Fellow of the New York Academy, 
etc., and Carvin Mason Smytu, Jr., B.S., M.D., F.A.C.S., Assistant 
Professor of Surgery, Graduate School of Medicine, University of Penn- 
sylvania; Surgeon-in-Chief, Methodist Episcopal Hospital; Visiting Sur- 
geon, Abington Memorial Hospital. Pp. 849; 765 illustrations. Phila- 
delphia: W. B. Saunders Company, 1933. Price, $10.00. 


THE supplementary volume of Bickham’s Operative Surgery prepared by 
Dr. Smyth, is a welcome addition to this well known and useful thesaurus 
of surgical procedures. It aims to present the more important of the new 
and advanced operations which have secured recognition since publication 
of the original work. The selections have been well made. The descrip- 
tions and bookwork are of the highest order. The system has thus been 
rescued from the obsolescence which speedily overtakes all such works. 
The inclusion in the new volume of a complete general index incorporating 
the new material adds greatly to its convenience and utility. To those 
who already possess the System, the supplementary volume will be a 
necessity. To others it is not too much to say that Bickham is the leading 
American encyclopedia of operative procedures. dD. F. 


Peptic Utcer. By Jacos Bucxstein, M.D., Instructor in Gastro-intes- 
tinal Roentgenology, Cornell University Medical College; Associate 

' Attending Gastro-enterologist, Sydenham Hospital, etc. Vol. 10 of 
Annals of Roentgenology, Edited by James T. Casz, M.D., Professor of 
Radiology, Northwestern University Medical School. Pp. 417; 334 
Roentgen ray studies, 77 clinical illustrations. Second edition, revised 
and enlarged. New York: Paul B. Hoeber, Inc., 1933. Price, $12.00. 


In this second edition Buckstein has greatly enhanced the value of his 
already noteworthy monographic atlas on peptic ulcer. Its chief merit lies 
in the elaborate seriés. of beautifully reproduced roentgenograms, which 
illustrate every known type of so-called peptic ulceration of the stomach, 
duodenum, or jejunum. On the page opposite each illustration of a patho- 
logic case is a brief but adequate description of such clinical, operative, 
autopsy and follow-up observations as are pertinent; also, pointed comment 
regarding the roentgenologic findings. The chapter on gastro-jejunal and 
jejunal ulcer is greatly amplified and includes illustrations to indicate the 
disappearance of the ulcer niche after treatment. Emphasis is placed on 
the Roentgen study of the gastric and duodenal mucosa under both normal 
and pathologic conditions. The book is not unnecessarily technical and 
will appeal to the clinician and surgeon as well as the roentgenologist. 

G. M 
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SrupIEs IN THE History or OPHTHALMOLOGY IN ENGLAND PRIOR TO THE 
Year 1800. By James R. Rutson, F.R.C.S. (Ena.), Consulting Ophthal- 
mic Surgeon to St. George’s Hospital and Senior Editor of the British 
Journal of Ophthalmology. Pp. 255; 9 plates. New York: The Mac- 
millan Company, 1933. Price, $4.00. 


TxHovuGH this is largely a collection of papers published during the past 
decade by the author and the late George Coats, F.R.C.S., it presents a 
very fair picture of ophthalmology in England since the earliest times. The 
oculist’s stamps of the Romans, the very extensive remedies of Anglo- 
Saxon leechdom, and the beginning study of optics by the three clerics, 
Robert Grosseteste, Roger Bacon and John de Peckham are the chief 
subjects considered up to the 14th century. John of Arderne’s “de Cura 
Oculorum” and a few similar small treatises represent the next three 
centuries. With the Renaissance of science from the sterility of the Middle 
Ages, individual chapters have been devoted to the 17th and 18th centuries, 
yet more space is allotted to that famous quack, “Chevalier” Taylor and 
his family than to the previous eight centuries. While one cannot avoid 
the impression that a logical development of the subject has been handi- 
capped by the method of presentation, yet a complete text on the subject 
was apparently not intended and most readers will probably find more of 
interest in the form here adopted. E. K. 


Les ET LA Vip. By M.-M. A. M. CHANOzZ, 
J. Moncnanin, G. Ricwarp, J. Gurrron, F. DupRaT, H. 
Carpor and R. Bror. Pp. 264. Lyon: Librairie ’Lavandier, n.d. 
Price, 15 fr. 


Tue fact that in modern scientific research, specialized fact finding has 
outstripped collaboration and synthesis is one that is being steadily more 
appreciated by this generation. Such thoughts led the Groupe Lyonnais 
d’Etudes Médicales Philosophiques et Biologiques 8 years ago to try 
to lessen this defect by a series of publications, of which volumes on 
Sexuality, Heredity and Races and Forms, Life and Thoughts have already 
appeared. The present volume deals with rhythms, not only in the sense 
of phenomena exhibiting periodicity, but in the more intangible concept of 
the underlying fitness of things; thus permitting more than 100 pages to be 
devoted to the architecture of worlds, atoms and stars and the influence of 
the cosmos on human life. Of more concern to physicians are the chapters 
on microbic rhythms, and human neuromuscular, psychic, sexual, endo- 
crine and social rhythms. Bearing in mind the limitations imposed both 
by the size of the volume and the aim of the series, the reader should find 
this an interesting and stimulating presentation. E. K. 


URSACHEN UND BEHANDLUNG DER KRANKHEITEN (CAUSE ET CUR&). By 
the ArsTissIn HiILDEGARD VON BINGEN. Translated by PRrorgessor 
Dr. Hueco Scuuiz, Greifswald. Pp. 235. Miinchen: Verlag der 
Aerztlichen Rundschau Otto Gmelin, 1933. Price: Paper, Mk. 10.80; 
Bound, Mk. 13. 


Hi~peGarpD, born in 1098 the youngest of 10 children of Hildebert 
Burgrave von Schloss Boekelheim, was Abbess of the Benedictine nunnery 
on the Rupertsberge for 32 years before her death in 1179. A writer chiefly 
of theological works, but an observer as well, she wrote this “Cause et 
Cure” or “liber composite medicine” that contains the results both of her 
observations on the sick nuns and reading in the monastery library. Com- 
posed in the form of almost a thousand isolated paragraphs covering a wide 
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range of natural history, it affords an excellent picture of the culture of the 
period of the Crusades, influenced rather by the Galenism of Monte Cassino 
than the rapidly approaching Arabian tide. The creation of the world, the 
soul and angels, thunder and lightning, the sun and stars, each disposed of in 
a few lines, alternate with insanity, cancer, gout (p. 57), the healthiness of 
red blood (p. 224), the cause of fever, libido, why there are 4 humors, head- 
ache, cirrhosis (p. 366), worms in the teeth, and so on. The attributes of 
persons conceived in each of 30 months are given as many separate para- 
graphs. A number of topics are reverted to on several occasions—the fall 
of Lucifer apparently being a favorite—as if the book grew as a diary, 
recording the author’s thoughts as they occurred, rather than in any sys- 
tematic order. When she has finished she stops: “Hier hat dies Buch sein 
Ende, Den Schreiber niemand schinde! Alle Kreatur sage: Amen!’ 
E. K. 


BOOKS RECEIVED. 


NEW BOOKS. 

Diseases of the Nervous System. By W. Russett Brain, M.D., D.M. 
(Oxon.), F.R.C.P. (Lonpon), Assistant Physician to the London Hos- 
pital and The Royal London Ophthalmic Hospital; Physician to the 
Hospital for Epilepsy and Paralysis, Maida Vale, etc. Pp. 899; 50 
illustrations. New York: Oxford University Press, 1933. Price, $8.75. 

The Thyroid Gland. Its Chemistry and Physiology. By CHARLES ROBERT 
Harineton, M.A., Px.D., F.R.S., Professor of Pathological Chemistry 
in the University of London. Pp. 222; 28 illustrations and 14 tables. 
New York: Oxford University Press, 1933. Price, $4.50. 

Arteriosclerosis. A Publication of The Josiah Macy, Jr., Foundation. By 
various contributors. Edited by Epmunp V. Cowpry, Washington 
University, St. Louis. Pp. 617; 86 illustrations. New York: The 
Macmillan Company, 1933. Price, $5.00. 

The Cyclopedia of Medicine. First seven volumes. (To be completed in 12 
volumes.) Grorce Morris Prersou, B.S., M.D., Editor-in-Chief, and 
Epwarp L. Bortz, A.B., M.D., Assistant Editor. Chief Associate 
Editors: W. Wayne Bascocx, A.M., M.D., Conrap Berens, M.D., 
P. Brooke Buianp, M.D., Francis L. B.S8., M.D., and §. 
GRAEME MircHEeLL, M.D., E. peM. Sasous, M.D., LL.D., 
Sc.D., Founder and First Editor. Pp. 6322; amply illustrated with 
cuts and full-page black and colored plates. Philadelphia: F. A. 
Davis Company, 1931. Price, $120.00. 

The History and Epidemiology of Syphilis. The Gehrmann Lectures, 
University of Illinois, 1933. By W. Aten Pussy, A.M., M.D., 
LL.D., Professor of Dermatology Emeritus, University of Illinois, Some- 
time President of the American Dermatological Association and of the 
American Medical Association. Pp. 113; 37 illustrations. Springfield, 
Ill.: Charles C Thomas, 1933. Price, $2.00. 
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trated. London: The Medici Society, 1933. Price, 5s. 
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Alcoholic Polyneuritis.—One of the interesting hypotheses concern- 
ing the pathogenesis of diseases has been the recent suggestion advanced 
by Minot, Strauss and Coss (New England J. Med., 1933, 208, 1244) 
that polyneuritis may depend upon a dietary deficiency. Comment 
has been made previously in this section that pellagra among alcoholics 
may be due to the indirect effect of the alcohol. There is the question 
not only of insufficient amount of B, but also in pellagra a hypothetical 
alteration in the gastro-intestinal tract, which apparently affects the 
absorption of the preventive vitamin, together with other factors that 
inhibit the effectiveness of the elements that prevent pellagra. Con- 
sidering beriberi and polyneuritis there is a pronounced similarity 
between the symptomatology and pathology of the neuritis of these 
two conditions. With this idea in mind the Boston observers have 
studied 57 patients with alcoholic polyneuritis and in addition have 
gone over the records of 73 additional cases. Forty-three of the first 
group had careful dietary histories and gastric analyses performed; 
the latter group did not. The total 130 cases, however, give additional 
information for statistical purposes. All of these patients were alco- 
holies for a period of many years. Their average age was 44; approxi- 
mately four-fifths of them were males. The onset of the symptoms 
showed a rather peculiar frequency during the-hot months, contrary to 
the usual occurrence of deficiency disorders which have a predilection 
for the winter months. The dietary histories were obtained with diffi- 
culty. It was possible to formulate the usual diet of 43 patients from 
the families, friends and social service workers. Of this group only 2 
had taken a diet which could be considered completely adequate. The 
remainder had eaten very little fresh food and very little protein-rich 
food for some years. It was not common to find that the total diet 
was not only inadequate in protein, mineral and vitamins but also in 
calories and the patients were subnourished. The food usually was 
almost entirely carbohydrate. Only 7 of the 43 patients had normal 
gastric secretion; 15 had a low free hydrochloric content and 21 had 
achlorhydria. The achlorhydria may be the result of an alcoholic 
gastritis. In true beriberi, the incidence of gastric anacidity is not 
greater than would be anticipated in the age group. The authors then 
compare associated deficiency disorders with beriberi, as for example, 
pellagra, the edema of protein want, hyperchromic anemia and true 
beriberi. They then point out that the symptomatology of alcoholic 
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polyneuritis is almost identical with descriptions of the dry form of 
beriberi as it occurs in the Orient. A pathologic comparison is likewise 
made between alcoholic neuritis and beriberi, although the comparison 
is not entirely adequate, due to the paucity of careful pathologic studies. 
In the treatment of the condition, 40 of the group of 57 patients were 
given a diet rich in proteins, minerals and vitamins with very little 
concentrated carbohydrate food. Cod-liver oil and yeast and iron were 
also added. It is impossible to make definite statement as to results 
of treatment, due to the absence of controls. In conclusion it is pointed 
out that alcohol may reduce the effectiveness of vitamins and that 
vitamin lack may be brought about by increasing the daily total 
metabolism. A quart of whiskey supplies 2800 calories, so that unusual 
demands for vitamins might develop, due to the increased metabolism 
induced by the alcohol. In other words the diets were deficient to 
start with just at the time when there was a greater need for vitamin 
B,, owing to the increased metabolism. A comparison is drawn between 
the individual with subclinical beriberi whose symptoms may be pre- 
cipitated by exercise. From these data the authors think it is fair to 
draw the deductions that lack of vitamin B, has an important rdle in the 
pathogenesis of alcoholic polyneuritis. 
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Human Bite.—Wounds made by human teeth so frequently are 
followed by crippling end-results, that lesions which would at first 
appear to be minor are in fact a major problem in surgery. The patient 
usually regards the human bite as of little consequence while the bite 
of the dog, much less dangerous from the standpoint of local infection, 
usually causes great alarm. For this reason human bites are more 
likely to be neglected in the early stages, a time at which radical treat- 
ment is essential. In addition, a wound caused by human teeth is often 
incurred in a fight and for personal reasons the patient is prone to falsify 
the history of the injury. Even in cases where the correct history has 
been obtained and treatment begun early, the wound may appear so 
insignificant to the physician that conservative treatment is employed 
until such time as the infection and necrosis have become so widespread 
as to preclude satisfactory restoration of function. 

An excellent clinical picture of the infection caused by a human 
bite has been presented in the splendid article on this subject by Mason 
and Kocu (Surg., Gynec. and Obstet., 1930, 51, 591) which because of its 
clearness is here quoted. 

“The patierit, a young man, presents himself to a physician with a 
lacerated wound on the dorsum of the hand over one of the metacarpo- 
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phalangeal joints. The manner in which the wound has been received 
is frequently not disclosed and the possibility that the wound is due to a 
tooth injury therefore may not occur to the physician. After the wound 
is cleansed and the edges of the skin trimmed away, surgical closure is 
often made, and it may be thought wise to suture a divided tendon and 
close the joint cavity. 

“Twenty-four or 48 hours later the patient again presents himself 
complaining of severe pain in the hand. The hand is then found to be 
considerably swollen. A lymphangitis may be present at this time, 
though it is by no means constant. The constitutional symptoms are not 
especially marked, but there is a moderate fever and a mild leukocytosis. 
The sutures, if any, are removed and hot wet packs applied to the hand, 
forearm, and arm. 

“The pain subsides, but the swelling and fever persist and after 
several days it becomes apparent that drainage is inadequate and that 
lateral and proximal extension has taken place. By this time the secre- 
tion from the wound is moderately profuse and usually of a very dis- 
agreeable odor; if the true nature of the infection has not been disclosed 
it is now suspected. The original wound is opened more widely and 
found to communicate with the joint cavity. A considerable amount 
of grayish-brown fluid pus, exceedingly malodorous, is released. Similar 
pus is found in the soft tissues at either side of the affected joint and 
beneath the extensor tendon. Smears and cultures made from the pus 
show many organisms, among which may be the fusiform spirillum 
combination of Vincent. Drainage of the wound leads to a fall in tem- 
perature and an immediate though temporary improvement. 

“Soon, however, there appears an induration in the palm, either over 
a lumbrical canal or over one of the larger fascial spaces, 7. e., the middle 
palmar, or, very rarely, the thenar space. These extensions require 
drainage, and at operation it is noted that with pressure on the dorsal 
and volar surfaces of the metacarpophalangeal joint purulent material 
can be expressed from the palmar incisions. At the same time or later 
the proximal phalanx of the affected finger also shows swelling and signs 
of exudate. The finger becomes swollen and indurated, painful on 
extension, and moderately tender. The tenderness is most marked 
over the two distal phalanges and no local pain over the course of the 
tendon sheath. The sides of the finger are incised, and more of the 
purulent exudate is released. The fibrous tendon sheath is seen to be 
intact though evidently inflamed, but the impression gained is that there 
is no pus within the sheath and it is not opened. From now on improve- 
ment takes place. The exuberant, edematous, weak looking granula- 
tions become more red and solid. The discharge becomes progressively 
less, the odor disappears and after several weeks or a month or more the 
wounds finally heal, leaving a stiffened finger. 

“ At irregular intervals following closure of the wound. ‘flare-ups’ 
occur. These consist of acute inflammatory reactions, either on the 
dorsum of the hand under the original site of injury, or in the palm. 
These areas are incised and the inflammation subsides promptly under 
hot moist packs. Cultures from these foci may show fusiform bacilli; 
staphylococci and other organisms are usually present. This ‘lighting- 
up’ may be repeated several times before final cessation, and may occur 
as late as 18 months after the original injury (Case 2). In some in- 
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stances bone and joint involvement may have led to amputation early in 
the process.” 

In addition to supplying a classical description of the clinical picture 
of human-bite infections of the hand, these authors carried out experi- 
ments to determine the manner and degree of spread of material in 
various places in the hand which are commonly the site of the human 
bite. Of 13 cases of infections resulting from injuries caused by human 
teeth which were treated by Mason and Koch, 12 were males. The 
right hand was most frequently involved and in all but 3 instances the 
injury was received by striking another individual on the mouth. 
Incapacitation resulted in 1 instance for 7 months, 1 patient lost an 
arm because of ascending infection, but none of the 13 cases died. 
The authors point out that disability from infections of this kind must 
be reckoned in terms of months and weeks and not days, except where 
the infection has not been introduced below the fascial sheets of the 
hand. 

Wounds from human teeth which result from fighting are most likely 
to occur over the knuckle and Mason and Koch point out that often 
the joint is penetrated while the hand is flexed, and when the fingers 
are extended the original line of entrance is sealed off by the skin and 
tendon as they move over the joint. With this-type of injury, the 
infectious agent is introduced into the joint space, the dorsal subcutane- 
ous space and the dorsal subaponeurotic space. 

In regard to the primary treatment of human bites all authors agree 
that these should be considered as infected wounds and should not, 
therefore, be sutured. Bates (Ann. Surg., 1931, 98, 641) is of the 
opinion that the wound should be cauterized thoroughly as soon as 
seen. Since 1920 he has been treating all penetrating human-bite 
wounds by completely burning out the whole tooth mark and, in avul- 
sive or amputating bites, the raw surface is thoroughly seared with the 
cautery. Patients seen as late as the 4th day after the injury and with 
extensive infection are treated similarly, even if all the infected tissue 
cannot be removed. Bates has treated over 100 cases of human bites 
in this manner and he reports but 1 case in which there was an exten- 
sion of the infection. Only 2 of the patients required hospitalization. 
Extensive cauterization of a benign appearing wound may appear 
radical but the low incidence of crippling infection and hospitalization 
which Bates reports would appear to make this type of treatment 
attractive. OweENn (Ann. Surg., 1931, 93, 781), however, “has not been 
able to get the same results as Doctor Bates with the cautery, but per- 
haps did not try it sufficiently. He has tried everything; one of the 
main things he has had to contend with is internes sewing these wounds 
up without drainage. He always opens the wounds widely under gas 
anesthesia. Exposed metacarpophalangeal joints in these cases show 
rapid destruction of the cartilage, probably because the impact is one 
of the cartilage originally and because of the poor blood supply. Infec- 
tion and ankylosis of the metacarpophalangeal joint often occur.” 

The organisms which have usually been thought to cause the wide- 
spread infection and necrosis resulting from human bites are the fusi- 
form bacilli and spirillum found in cases of Vincent’s angina. This 
combination of organisms is commonly present in the human mouth 
and it is reasonable to assume that wounds inflicted by human teeth 
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should contain these organisms. However, these organisms are not 
the only organisms which are present. The bacteriologic studies on 
the cases reported by Mason and Koch indicate that most human bite 
infections are the result of a mixture of organisms. The organisms are 
not solely responsible for the extent of the infection which follows. 
The trauma associated with the injury, the fact that the wound is a 
penetrating one which often enters the joint, and the anatomical rela- 
tionship of the structures over the knuckles where most of these wounds 
occur are additional factors which make these wounds difficult to handle 
if not treated actively and early. 
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Sodium Evipan for Intravenous Narcosis of Short Duration.—The 
sodium salt of the newly synthesized evipan (C-C-Cyclo-hexenyl- 
methyl-N-Methyl-barbituric acid) is readily soluble, suitable for intra- 
venous injection and possesses properties suggesting its suitability as 
an anesthetic of short duration. As a result of these facts, WEESE 
(Deutsch. med. Wchnschr., 1933, 59, 47) reports a series of pharmacologic 
investigations of this drug. Employing a 10 per cent solution he finds 
that narcosis begins within the first 1 to’-2 minutes of injection, its 
development being smooth, uniform and without an excitation stage. 
Respiration becomes slower and deeper but remains regular and there 
is no evidence of circulatory depression. Fatal doses kill by respira- 
tory standstill. The only observed side action is a tendency to the 
development of fine muscular tremor and fibrillating contractions. 
For cats the effective narcotizing dose lies between 20 and 30 mg. per 
kg., whereas the fatal dose lies between 100 and 110 mg. Doses of 
20 and 25 mg. per kg. produce a narcosis lasting about 10 minutes at 
a depth between the 3d and 6th stage, and complete recovery takes 
place within 30 to 60 minutes. With doses of 30 mg. the average 
duration of the 3d stage is 49 minutes and the average time of recovery 
180 minutes, while with doses of 60 mg. per kg. deep narcosis lasts for 
1 hour and recovery appears on the average after 370 minutes. There 
is a slight and unimportant fall in blood pressure following narcotic 
doses. The drug injected subcutaneously is not irritant to the tissues 
and intravenously it does not tend to produce thrombosis. There is 
no hemolysis produced by the drug. It may be preceded with safety 
by the administration of morphin which reduces somewhat the size 
of the narcotic dose of evipan sodium. The drug is not excreted as 
such but apparently is destroyed in the liver at a very rapid rate, 


588 PROGRESS OF MEDICAL SCIENCE 


BaETZNER (loc. cit., p. 48) reports upon his clinical experience with 
evipan sodium in a series of 400 patients to whom the drug was admin- 
istered without a single instance of serious disturbance. He recom- 
mends it as a preliminary and supplemental narcotizing agent with 
which ether or ethyl chlorid may be safely employed. He recommends 
slow intravenous injection lasting from 60 to 90 seconds and points 
out, that the patient should be completely prepared for operation before 
injection is begun because anesthesia begins so promptly, usually 
within 1 minute of the beginning of injection. The average dose for 
an adult lies between 8 and 10 cc. of the 10 per cent solution but no 
fixed rule can be given and there is no definite relationship of the dose 
to body weight or other similar factors. The dose is best gauged by 
administering slowly a quantity just sufficient to induce quiet sleep 
which will last less than } hour. If the operation is to be more pro- 
longed than 10 or 15 minutes, 2 or 3 cc. more of the solution should 
be injected after the minimal dose required for sleep has been given. 
Many operations can be carried out completely without supplemental 
inhalation anesthesia and the author observes satisfactory muscular 
relationship even for laparotomy. He recommends for major opera- 
tion, especially in elderly patients, that a preliminary dose of morphin 
and atropin be given, although the author feels that this may well be 
unnecessary and that further investigation is required to determine 
whether or not it is of real value. He finds that elderly patients and 
those who are exhausted by severe illness, loss of blood, fever, septic 
conditions and cachexia generally require smaller doses than the 
average individual. He also recommends that prolonged anesthesia 
may well be accomplished with safety without the danger of over- 
dosage if subsequent small injections of evipan be administered when 
the patient shows signs of awakening. In this way he has kept patients 
anesthetized for periods of time up to 2} hours and has employed total 
quantities up to 16 cc. of the solution. While the drug is useful as 
a very quick basic anesthetic or as the only anesthetic, even for pro- 
longed major surgical operations, its chief virtue seems to lie in its 
rapid and complete destruction so that it is especially suitable as a fixed 
anesthetic for operations of short duration. 

Ho.tEeRMANN (loc. cit., p. 50) reports upon his experiences with evipan 
sodium as a narcotic for gynecologic operation and in childbirth. He 
advocates individualization in dosage and agrees in general with the 
preceding author as to the average dose required. His experience 
covers some 700 cases, three-quarters of which required gynecologic 
operation, and he finds the drug generally quite satisfactory in the 
majority as a complete narcotic, supplementary narcosis by inhalation 
being required in only about one-fifth of the patients. He, too, finds 
it especially valuable for operations of brief duration. He feels that 
in obstetrics its special value is as a brief anesthetic for necessary 
surgical procedures following delivery and does not recommend it as a 
complete narcotic for delivery itself because of its interference with 
uterine contraction and of its depressant action on the higher brain 
centers of the child. In his experience he has observed no serious side 
actions or aftér-effects, the only ones seen being slight muscular twitch- 
ing and at times headache, temporary hiccoughs and brief periods of 
weeping. 
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An Appraisal of Antirachitics in Terms of Rat and Clinical Units. 
—Hess and Lewis (J. Am. Med. Assn., 1933, 101, 181) as a result of 
their studies have come to the conclusion that an irradiated milk, which 
contains 56 units to the quart suffices to protect infants against rickets 
when from 20 to 24 ounces daily are fed. This indicates that the protec- 
tive dose is from 35 to 42 rat units. From their experience with yeast 
milk they conclude that this type of milk should be elaborated so that 
it will contain from 90 to 100 units per quart, in order that the infant 
will receive about 7 rat units per day. With viosterol, their experience 
was not so satisfactory, and they were unable to set down a dosage 
with the same degree of definiteness. From their observations 600 to 
800 rat units of viosterol should be given in order to afford adequate 
protection. This means 8 to 10 drops of an 80 unit preparation (250 D). 
They feel that viosterol is the best antirachitic agent of all for curative 
purposes if given in adequate dosage. The study included a clinical 
appraisal of cod-liver oil in } teaspoonful and in 1 teaspoonful doses, 
The results were somewhat irregular and unsatisfactory. The prepara- 
tions that they assayed clinically, when titrated biologically in two 
laboratories, were found to contain from 37 to 40 rat units per gram. 
This conforms to the results observed by several agencies, including the 
Bureau of Standards. In summing up their experiences with oil of this 
potency, it would seem that there is considerable variation in suscep- 
tibility to rickets and in the individual requirements of the antirachitic 
factor. 


The Tuberculin Patch Test: A Diagnostic Aid in Tuberculosis.— 
Grozin (Am. J. Dis. Child., 1933, 46, 17) describes the tuberculin 
patch test as being made by moistening a piece of adhesive plaster 
with 1 or 2 drops of tuberculin and applying it to the skin, which has 
been cleansed previously with ether. For a control, a piece of adhesive 
plaster without tuberculin may be used. A positive reaction results in 
redness studded with papules and vesicles. In his observations on 176 
cases the author was convinced that this method compared favorably 
with the Pirquet test as to reliability. There are a number of advan- 
tages over the Pirquet and other methods. It is absolutely painless. 
It requires no boring scratching or rubbing. It requires no sterilization 
of instruments. There is no danger of infection. It is of the simplest 
technique, and may be performed by nurses without special training. 
It is less time consuming, as it is not necessary to wait for the tuber- 
culin to dry, and it is not necessary to watch the child so that it does 
not wipe off the tuberculin or spread it to the area of control. For this 
reason it is advantageous where large numbers of tests must be per- 
formed. It is possible to control the limit of the area of reaction since 
this is usually restricted to the area covered by the adhesive plaster. 
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It is easier to interpret the result with the tuberculin patch test because 
the area of reaction can be enlarged arbitrarily by applying larger 
pieces of adhesive plaster, more tuberculin and tuberculin of greater 
concentration. 

Ten Years’ Observation of Children With Rheumatic Heart Disease. 
—Srroup, GoipsmiTH, and Tuorp (.J. Am. Med. Assn., 1933, 101, 
502) studied 458 children in a convalescent hospital. The average age 
of the patients at the primary manifestation of rheumatic fever was 
7.3 years. Of the 307 (54.8 per cent), who have been followed up, 125 
(40.7 per cent) are dead or totally disabled, and 182 (59.3 per cent) are 
working or able to work or go to school. In order to get definite infor- 
mation as to the incidence of colds, sore throats and other infections 
of the respiratory tract in other members of the family and their rela- 
tionship to primary manifestations and reactivations of rheumatic 
fever, the problem and its importance must be explained carefully to 
the children and their parents as well as to each member of the family. 
The most practical form of prophylactic treatment at the present time 
is the taking of measures to protect the children with rheumatic heart 
disease from the common cold and other infections of the respiratory 
tract both theoretically and practically. The use of intravenous injec- 
tions of preparations of hemolytic streptococci with the hope of lessen- 
ing hypersensitiveness is still in the experimental stage, but there is an 
indication that it may be of some value. Of a total of 428 primary 
manifestations and reactivations of which there was positive information, 
61 per cent occurred between the months of December and May, with 
a peak of 65 (15.2 per cent) during March. During these months the 
prophylactic measures are of the utmost importance, especially in 
susceptible children between the ages of 6 and 10 years. Racially the 
greatest number occurring according to frequency are of Italian, Hebrew, 
American and Irish parentage. The familial incidence as high as that in 
tuberculosis was noted. Although there was no definite proof that the 
routine removal of tonsils prevented primary manifestations or decreases 
reactivations of rheumatic fever, this procedure; in conjunction with a 
careful consideration of the sinuses, is highly recommended. In this 
group premature contractions were found with relative infrequency, 
and auricular fibrillation, when found, was usually terminal or close to 
death. The prognosis was found to be little influenced by the particular 
valve or by the number of valves involved in rheumatic heart disease 
in childhood, but the virulence of the infection, the resistance of the 
host and the number of reactivations were of more importance in prog- 
nosis. 

Acute Leukemia in Children.—Cooke (J. Am. Med. Assn., 1933, 
101, 432) in reference to treatment says that the effects of blood trans- 
fusion varies greatly in different children. In some definite improvement 
continued for a week or more after transfusion, and it could be repeated 
several times, while in others few effects could be observed: The ten- 
dency to continued severe hemorrhage was often countered temporarily 
by transfusion. In general the transient effect and the certain eventual 
outcome of the disease made the use of transfusions of doubtful value. 
They produced no change in the leukocyte picture, not even a tempor- 
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ary increase in granular cells. The few children with leukemia treated 
by Roentgen irradiation did not improve, and certain of them seemed 
more toxic after such treatment and died in a short time. The impres- 
sion gained was that irradiation is contraindicated. In only one group 
was such irradiation of value. This was in children who had massive 
mediastinal infiltration producing compression of the trachea and 
vessels with dyspnea. In this group irradiation produced an almost 
immediate disappearance of the mediastinal tumor and of the compres- 
sion symptoms in the patients in whom leukemic blood changes had 
not appeared, although the leukemic picture developed from a few 
weeks to several months later. On the other hand, in children in whom 
irradiation was employed after the characteristic blood picture was 
present, it was without benefit. The opinion has been expressed that 
such patients with mediastinal tumors but without leukemic blood 
changes really have mediastinal lymphosarcoma which was trans- 
formed into leukemia by the irradiation. This does not seem quite 
likely because of the large number of instances of massive mediastinal 
infiltration in which acute leukemia develops without irradiation. 
Many patients with mediastinal or other lymphosarcoma receive irra- 
diation without the least appearance of leukemic change. Other patients 
are ill for more than a month with symptoms referable to the leukemic 
state but without the leukemic blood picture, but in whom a leukemic 
blood picture develops without previous irradiation. 
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The Use of Extract of Spleen in Certain Dermatoses.—Following 
the observation of Ehrlich that eosinophilia developed in splenectom- 
ized animals, von Zumbusch investigated the problem clinically, 
followed by the work of Mayr and Moncorps who injected subcutane- 
ously an albumin-free extract of hogs’ spleen into a group of patients 
who had itching dermatoses associated with eosinophilia and reported 
diminution in eosinophils, decreased itching and general improvement. 
The literature dealing with the use of splenic extract in dermatoses is 
reviewed by WIEN and PERLSTEIN (Arch. Dermat. and Syph., 1933, 27, 
963), who report their study of the use of this product in 50 cases; a 
group of 25 patients with eczema and a second group which included 
cases of seborrheic dermatitis, infectious eczematoid dermatitis, secon- 
dary toxic exfoliative dermatitis, urticaria and dermatitis herpetiformis. 
The method utilized by the authors is the daily subcutaneous injection 
of 2 cc. of a 500 per cent purified aqueous extract of hog spleen for 7 
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injections, followed by injections on alternate days during the second 
week and 2 or 3 times weekly during the 3d and 4th weeks, depending 
on clinical response. Pain at the site of injection is the most frequent 
reaction. Less commonly general reaction was noted with fever, chill 
and general malaise appearing 12 to 18 hours after the injection and 
subsiding within 24 hours. Splenic extract in the authors’ experience 
was of distinct value in urticaria, dermatitis herpetiformis and secon- 
dary toxic exfoliative dermatitis. The clinical response varied from a 
complete cessation of itching with disappearance of lesions to only a 
diminution of pruritus. It has limited usefulness in the temporary 
alleviation of certain phases of eczema, tending to decrease pruritus 
and shorten the period of acuity. The results in a group of patients 
with the eczema-asthma-hay fever complex were unsatisfactory, the 
only benefit noted being temporary relief from itching. The authors 
are unable to support the enthusiastic claims made by a few observers, 
but believe splenic extract worthy of further investigation and a valu- 
able method of trial in resistant dermatoses. 

Relapsing Febrile Non-suppurative Panniculitis (Weber).—An ex- 
haustive case history of this rare condition characterized by the appear- 
ance of painful nodules in the subcutaneous fatty tissue is presented 
by ALDERSON and Way (Arch. Derm. and Syph., 1933, 27, 440). Clin- 
ically the lesions at times have the appearance of erythema nodosum. 
Pathologically they must be differentiated from adiposus dolorosa, 
Darier-Roussy sarcoid and erythema induratum. The outstanding 
microscopic findings in panniculitis are: (1) Extensive replacement of 
the fat cells by fibroconnective tissue; (2) large numbers of lipophages 
and giant cells with their foamlike protoplasm; (3) freedom of the 
epidermis and corium from involvement at any time, and (4) absence 
of hemorrhage and pigment formation. While the etiology of pannicu- 
litis is not established, “toxins” or bacteria may be causal as suggested 
by the frequency of fever, arthritis, and toxic erythema. Various 
forms of local trauma may also be productive of this form of fat atrophy 
as noted following injections of insulin, hypertonic dextrose, and saline 
and narcotics. 
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Simple Test for Cervical Cancer.—All gynecologists are agreed that 
in order to obtain the best results in the treatment of cancer of the 
cervix it is essential to recognize these cases in their early stages. In 
an interesting paper Graves (Surg., Gynec. and Obstet., 1933, 56, 317) 
states that he has had much satisfaction in the early diagnosis of cancer 
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of the cervix from the use of the Schiller test. This test is based on the 
fact that the upper layers of the normal epithelium of the portio and 
the vagina are rich in glycogen which disappears when the epithelium 
becomes cornified or changed by cancer. In the normal living tissue 
the glycogen of the upper layers of cells is stained in a few seconds a 
deep mahogany brown by iodin in watery solution (Lugol’s solution). 
A superficial area of early cancer being devoid of glycogen does not 
receive the stain and stands out startlingly white or pink against the 
deeply colored background of normal tissue. While the test is simple 
it is not without its limitations. It appears to be completely reliable 
when it is clinically negative, that is to say when all the tissues take 
the normal stain, therefore the test is specific in the absence of cancer 
in the areas to which the iodin has been applied but there are several 
conditions that obscure the test and with these the examiner should 
be thoroughly familiar. The stain does not take on glandular epithe- 
lium like that of the endocervix, hence an eversion would appear pink 
and an adenocarcinoma, which fortunately is rare, would not stain. 
Ulcerations and erosions have no epithelial covering of the squamous 
type and hence do not stain. In areas of chronic cervicitis the epithe- 
lium is often deficient in glycogen, taking a very light brown stain 
which blends with the surrounding deeply staining tissue instead of 
being sharply defined from it as in cases of cancer. It is also important 
to remember that the normal stain is prevented or obscured by slight 
trauma such as that from tenacula or scrubbing with gauze. This is 
caused by the rubbing off of the upper layers of epithelium which con- 
tain the glycogen. The cervix and vagina of the hypoplastic and 
atrophic individual stain lighter than the normal but during pregnancy 
the stain is especially deep. Pus stains black but living granulations 
do not take the stain while mucus, blood and douche water obscure 
the reaction. Hyperkeratosis prevents the stain as in leukoplakia, 
lues and exposed areas in prolapse. The test is of value only in cervical 
cancer and is not adapted to other superficial cancers such as those of 
the vulva and skin in other parts of the body. This is due to the fact 
that the epidermis of the portio dnd vagina is not cornified and that 
the upper layers of cells contain a special chemical type of glycogen. 
We have previously called attention to this test when it was reported 
by Schiller in the German literature and we believe that the enthusiastic 
report of such a careful observer as Graves gives much support to 
Schiller’s claims. Since the test is quite simple in performance and 
easily interpreted it would seem that it should be of great value to the 
general practitioner as well as the specialist in detecting cervical cancers 
when they are still in the microscopic stage and therefore in the optimum 
stage for treatment. (It is also of value in indicating areas from which 
biopsy specimens should be secured—C. C. N.) 


Quinin Treatment of Trichomonas Vaginitis.—In recent years much 
consideration has been given to the form of vaginitis which is due to 
the presence of the trichomonas vaginalis. While the disease is frequently 
found it is often refractory to all of the treatments which have been 
suggested. Since the organism is a protozoén and since quinin is an 
agent which frequently destroys some of the protozoa it occurred to 
Sure and Bercey (Am. J. Obstet. and Gynec., 1933, 25, 136) that this 
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cinchona alkaloid might be useful in the treatment of such cases. In 
their small series of 7 cases all have been improved clinically and micro- 
scopically by the use of quinin although 6 of the patients had previously 
received various treatments without improvement. The treatment 
merely consists of the insufflation of 15 grains of quinin sulphate 
powder into the vagina with a powder blower daily for a few days, 
checking the effect of the drug on the organisms which as a rule soon 
disappear. In some cases this was supplemented by the use of 15-grain 
quinin capsules which the patient inserted into the vagina at night. 
Under the microscope it was found that when quinin was brought in 
contact with the trichomonads they were immediately thrown into a 
spasm followed by diminishing motility with complete cessation in a 
short time. While this series is quite small, the treatment is so simple 
and harmless that it would seem that it is worthy of trial by other 
observers in the treatment of this annoying disease. 
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The Peripheral Vascular System of Glaucoma Patients.— MészAros 
and Térs (Klin. Monatsbl. f. Augenh., 1933, 90, 67) investigated the 
peripheral vascular system of 22 patients with chronic simple glaucoma, 
of 2 with acute inflammatory glaucoma and of 1 with chronic inflam- 
matory glaucoma. The ages of the patients varied from 35 to 74 years. 
Special studies were made of the blood pressure, of the reactive hyper- 
emia time of the fingers, of the pressure in the vessels of the skin and 
of the capillaries at the nailfold, on the back of the hand, in the mucous 
membrane of the lip and in the conjunctiva. The blood pressure was 
above normal in 17 of the 25 patients. The reactive hyperemia time 
was delayed in 92 per cent of the cases. The pressure in the vessels 
of the skin was below normal in 10 of the 14 cases in which it was 
measured. The capillaries showed dilatation, especially of the venous 
loops, and often also spastic constrictions and circumscribed dilatations 
in the venous capillaries. The speed of blood flow was definitely slowed 
in all cases and some cases showed stasis at times. Apparently the 
peripheral vascular system of hypertensive patients with glaucoma is 
more affected than that of hypertensive patients without glaucoma. 
Also, the peripheral vascular system of glaucoma patients without 
hypertension is definitely pathologic. The type of capillary involve- 
ment is similar to that seen in vasomotor neuroses. The grade of 
delay in the reactive hyperemia is similar to that seen in severe vaso- 
motor neuroses or organic vascular disease such as arteritis obliterans 
or scleroderma. The authors conclude from their investigations that 
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vascular spasms, especially involving the venous system of the eye, 
are of considerable importance in the causation of glaucoma since they 
can give rise to stasis and rise of tension. A slowly, gradually develop- 
ing spastic condition of the veins would lead to chronic simple glaucoma. 
A suddenly developing, marked venous spasm would produce acute 
inflammatory glaucoma. Primary glaucoma seems to be definitely 
connected with a vasomotor neurotic type of disease of the peripheral 
vascular system. 


OTO-RHINO-LARYNGOLOGY 
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Relation of Vitamins A, D, B and G to Otolaryngology.—After a 
comprehensive review of relevant literature, Copy (Arch. Otolaryngol., 
1932, 16, 661) reports results of personal experimental investigations 
on 70 albino rats, and of his clinical observations having to do with the 
effect of a deficiency in vitamins A, D, B and G on the ear, nose and 
throat. Verbatim, Cody’s conclusions are: Vitamin A is necessary to 
maintain the nutrition of the nasal, aural and tracheal epithelia. The 
nasal mucosa is affected before, and recovers after, the ocular mucosa. 
Eventually the metaplastic and inflammatory changes of the deficiency 
are cured by a normal diet. Prophylactically, vitamin A seems to 
increase the resistance to upper respiratory infection in children. Ther- 
apeutically, its chief value is to improve the nutrition of the nasal and 
aural mucous membranes in acute and chronic infections. While this 
avitaminosis may be an etiologic factor in atrophic rhinitis, further 
investigation is required before deciding its status. A diet deficient in 
vitamin D has no effect on the nasal, aural and tracheal mucosa. It 
produces no lesion in the osseous labyrinth in the rat that resembles 
otosclerosis in the human being. Deficiency in vitamin B is identified 
with a definite nasal syndrome. This consists essentially of a postnasal 
mucous discharge, and the posterior tips of the middle turbinates are 
smooth, moist, creamy white and slightly thickened. Deficiency in 
vitamin G has no effect on the ear, nose or throat. 


Variations in the Temperature of the Mucous Membrane of the Nose. 
—The clinical observation of thin nasal mucose in patients with a 
high basal metabolic rate, and of edematous mucose (as seen in allergic 
states) in those with a subnormal metabolic rate, suggested to ConE 
(Arch. Otolaryngol., 1933, 17, 65) an investigation to determine possible 

“intranasal temperature variations similar to the thermal changes of 
the extremities in such conditions as Raynaud’s and Buerger’s disease. 
To this end, simultaneous oral and nasal (inferior turbinate) tempera- 
ture readings were made by means of a dermatherm with a specially 
designed intranasal attachment. The results obtained from 75 cases 
are divided into 5 groups, which presented the following average nasal 
temperatures: (1) Normal, 32° C. (89.6° F.); (2) acute rhinitides, 33.8° 
C. (92.8° F.); (3) hyperthyroidism, 32.5° C. (90.5° F.); (4) hypo- 
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thyroidism, 30.4° C. (86.7° F.); and (5) allergic, 31.1° C. (87.9° F.). 
Thus it will be seen that patients with acute nasal infections and high 
basal metabolic rates yielded nasal temperatures above normal. Where- 
as the reverse was true in patients with subnormal metabolic rates and 
with nasal allergic states. Moreover, in patients with unilateral edema, 
the temperature was lower in the edematous nostril. Contrariwise, in 
cases with unilateral infection the thermal reading was high on the 
affected side. The author concludes that “The changes in temperature 
in patients with abnormal basal metabolic rates, vasomotor rhinitis 
and allergy may be due to the variations in the sympathetic vasocon- 
strictor activity, as evidenced by the changes in color, volume and tem- 
perature of the turbinates.” 

Electrical Currents Associated With Sound Reception by the Ear.— 
The remarkable phenomenon of the reproduction of voice sounds and 
musical tones entering the cat’s ear, by amplification of electrical 
currents from the eighth nerve and neighboring structures, observed 
by WeveER and Bray (Psychol. Rev., 1930, 37, 365) has been confirmed 
by others. If the view held by the discoverers of this phenomenon is 
substantiated, that these currents represent true action currents related 
to hearing, it will necessitate a marked revision of our present views in 
regard to the refractory period and frequency of impulse transmission 
in sensory nerves, or else the assumption of an elaborate coérdinating 
mechanism. Bast, Norer, West, Backus, Krasno and Eyster (Proc. 
Soc. Exp. Biol. and Med., 1933, 30, 638) have found the same phe- 
nomenon in the dog under sodium barbital or nembutal anesthesia. 
Using a 6-stage amplifier sufficient volume was produced to obtain 
clear phonographic reproduction of words, sentences and single fre- 
quencies between 100 and more than 5000 per second. After summariz- 
ing their results—in part confirming, in part supplementing, and in 
part contrary to previous observations—the authors state that if these 
currents arise from cochlear microphonic action, this apparatus is not 
a simple resistance microphone, inasmuch as a condenser in the input 
circuit to the amplifier, reducing the small constant grid current to 
zero, is without effect. They have evidence that the basic process may- 
be of the nature of streaming potential. “The origin of these currents, 
and their relation if any to hearing requires further investigation.” 
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Roentgen Diagnosis of Lesions in the Small Intestine.—In attempting 
to make the diagnosis of small intestinal lesions Soper (Radiology, 
1933, 20, 76) considers the technique to be of extreme importance. 
First, the patient must be examined in the upright posture. Second, 
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begin to look for abnormalities in the small intestinal pattern from 
the 23- to the 6-hour period. They are often encountered just about 
the time the last part of the barium meal leaves the stomach. Third, 
secure a film of the suspicious area at once and continue to look for 
other overfilled loops. The shadows are apt to be evanescent; it is a 
mistake to expect them to be persistent. In cancer of the small intes- 
tine the dilated loop is usually irregular in contour and is surmounted 
by a small gas bubble. The test for occult blood is positive in nearly 
every case of malignant disease of the small bowel. Diverticulum of 
the smal] intestine is usually of smooth contour and is rarely surmounted 
by a gas bubble. 

Roentgen Diagnosis and Localization of Opaque Foreign Bodies in 
the Air Passages.— According to Manors (Am. J. Roent. and Rad. 
Ther., 1933, 29, 368), foreign bodies are more often swallowed than 
aspirated, but most of those which enter the air passages remain there, 
and not more than 2 or 3 per cent are expelled by coughing. It is 
remarkable that such patients, especially children, are often permitted 
to go for months or even years without a Roentgen examination. This 
examination should comprise both antero-posterior and lateral views, 
for foreign bodies may lodge in bronchi behind the heart. The exam- 
ination should include all the air passages from the nasal chambers 
to the depth of the lungs. Most foreign bodies, particularly those 
which are opaque, are found in bronchi of the lower lobes. Tacks and 
nails are nearly always found with the heads downward. Screws, on 
the other hand, usually have the points downward. Safety pins con- 
stitute about 12 per cent of all foreign bodies. The majority are open 
with the open end uppermost. Localization should be made just 
prior to bronchoscopy, because a certain percentage of foreign bodies 
shift from one branch to another. 


Factors Influencing the Types of Metastatic Carcinoma of Bone.— 
Metastatic lesions in bone are commonly classified as osteoplastic or 
osteoclastic, depending on the relative degree of production or destruc- 
tion of bone in the area affected, and numerous hypotheses have been 
advanced to explain the difference in the effect produced. Downs and 
Hastines (Am. J. Roent. and Rad. Ther., 1933, 29, 1) have conceived 
a theory that primary tumors which stimulate the growth of connective 
tissue will exercise the same stimulus in the metastatic lesions which 
they produce, and that, commonly, highly cellular tumors without the 
power of exciting desmoplasia will produce osteolytic metastasis. Accord- 
ingly the authors have tabulated a series of cases which tend to confirm 
the theory, although there are numerous exceptions. Most of the 
adenocarcinomas, and the medullary, epidermoid and simple carcinomas 
gave rise to destructive metastasis, whereas most of the scirrhous 
carcinomas produced osteoplastic metastasis. It is noteworthy that 
the earliest metastatic lesions are the most characteristic and that 
subsequent lesions may be altered by metabolic or other factors. 
Osteoporosis due to senility or other causes and existing prior to metas- 
tasis may also alter the Roentgen picture. Radiotherapy may affect 
the pathologic picture by producing fibrosis. The work thus far is by 
no means conclusive and numerous factors remain to be investigated. 
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The Clinical Value of Roentgen Measurements of Heart Size.—It 
is admitted by Hongss (Radiology, 1933, 20, 161) that Roentgen studies 
of the heart have not, in the past, been regarded by cardiologists as of 
any considerable value. To be sure, calcification of the pericardium, 
aneurysm of the aorta and gross enlargement of the heart have long 
been recognizable roentgenologically, but casual reports by the roent- 
genologist of an “aortic heart” or “mitral heart” have not greatly 
impressed the cardiologist. If, however, roentgenologists will report 
exact areas and transverse diameters under standard conditions, includ- 
ing heart rate at the moment of examination and perhaps arterial and 
venous blood pressure readings; if they will accompany their report 
with a true sized diagram of the heart in relation to normal landmarks, 
and will compare the measurements thus obtained with predicted normal 
measurements for the individual patient, their efforts must soon be 
rewarded by the clinician’s recognition of the real value of such assis- 
tance. Accurate methods of making such measurements are readily 
available and there seems to be little reason for attempting interpre- 
tation without employing them. 

Bilateral Diaphragmatic Hernia.— May (Radiology, 1933, 20, 275) 
reports a case of bilateral diaphragmatic hernia in a woman aged 60. 
The patient had passed 3 examinations for life insurance and had no 
symptoms suggestive of hernia until after an operation for a huge 
uterine fibromyoma. On roentgenoscopic examination with an opaque 
meal the barium was seen to descend into the cardiac end of the stomach, 
ascend into the corpus above the diaphragm and then descend again to 
the pylorus below the diaphragm. After 6 hours the barium had reached 
the middle of the transverse colon. The visualized ascending colon 
protruded into the thorax through an aperture at the right sternocostal 
attachment of the diaphragm. In the chest this part of the colon formed 
a loop around the stomach and then reéntered the abdominal cavity. 
Operation was refused by the patient. 
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Traumatic Parkinsonism.—Conso (Thése de Paris, 1932, p. 159) 
records an illustrative case in a man, aged 32 years, following a fall 
off a bicycle. He maintains that Parkinsonism of traumatic origin 
undoubtedly does exist, although in a number of cases the trauma is 
merely a coincidence and there is another cause of the encephalitis, 
while in others trauma has merely acted as an exciting cause, as in some 
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cases of general paralysis. Anatomically there are some rare cases on 
record in which circumscribed lesions of the nuclei of the base of the 
brain have been found to account for the existence of a traumatic 
Parkinsonian syndrome. Clinically, the syndrome is differentiated 
from paralysis agitans by the constant presence of the tremor, which 
is sometimes very localized, the early appearance and progressive char- 
acter of plastic contractures, and the intensity of subjective pain of a 
thalamic type. Moreover, the presence of pyramidal signs, the great 
frequency of psychic symptoms, especially depression, the absence of 
changes in the cerebrospinal fluid and the slowly progressive evolution 
of the syndrome are characteristic. 
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Multiple Liver Abscesses Caused by a Leptothrix.—A report of a 
case of leptothricosis with the formation of liver abscesses is made by 
Harris (Am. J. Path., 1933, 9, 71). A short review of the literature 
reveals 2 cases of leptothricosis of liver secondary to gastrointestinal 
infection. The patient was a child, aged 11 years, who was admitted 
with weakness, fever, pain near right costal margin, abdominal disten- 
tion and cough. Roentgen ray showed abscess of the right lung. 
Peritoneal fluid was sterile and contained red blood cells and lympho- 
cytes. The patient died about 10 weeks after the onset of symptoms. 
_ Autopsy revealed an enlarged liver with adhesions to spleen, stomach, 
omentum and diaphragm. Section showed multiple abscesses through- 
out liver and in association with the bile ducts, filled with smooth 
yellowish-gray mucoid pus. One abscess had ruptured through the 
diaphragm causing a right pleuritis and lung abscess. Another extended 
to the pericardium, producing a purulent pericarditis. Microscopically 
the liver showed congestion, small hemorrhages and necrosis of cells, 
with infiltration of tissue by inflammatory cells. The abscess contained 
filamentous and bacillary forms of the organism. In the lung there was 
thickening of the pleura with inflammatory cells in the tissue and 
the bronchioles. Leptothrix was demonstrated in the bronchioles, 
alveoli and pericardial fluid. The organism was cultured with difficulty 
on yeast broth containing fresh tissue or pus, under anaérobic condi- 
tions. Abscesses were produced in guinea pigs and rabbits by subcu- 
taneous inoculation of cultures. The source of the organism and the 
portal of entry are obscure. No lesion could be found in the gastro- 
intestinal tract at autopsy although the possibility of a healed lesion 
was presented. 
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Cellular Inclusions in Cerebral Lesions of Lethargic Encephalitis.— 
Diseases caused by filterable viruses are characterized by cytological 
changes, which may be in the form of inclusion bodies within the cyto- 
plasm or nucleus, hyperplasia of cells, or necrosis of cells. Dawson 
(Am. J. Path., 1933, 9, 7) presents a case of human encephalitis showing 
definite intranuclear inclusion bodies. The patient was a male, aged 
16 years, admitted to hospital with rigidity and tremor, slow deliberate 
speech and masklike face, the condition becoming progressively worse 
with rise in temperature to 106° F., death resulting in 6 weeks. At 
autopsy the brain substance showed diffuse congestion and some 
edema but no definite areas of hemorrhage or necrosis. Sections 
through cerebral structures, cerebellum and spinal cord show two 
types of lesions: (1) Associated with bloodvessels showing congestion, 
hemorrhage and lymphatic infiltration of the adventitia. (2) In the 
individual cells, chiefly large ganglion cells and also neuroglial cells, 
are eosinophilic intranuclear bodies, which may be simple degeneration 
or necrosis, or phagocytosis, The bodies vary in size, number and 
staining properties and are separate from the nucleolus. They resemble 
morphologically the inclusion bodies found in herpes simplex, zona, 
varicella and virus III disease in rabbits, with several slight differences, 
and it is therefore suggested that in this case a filterable virus may have 
been associated with the lesions. ‘Two other cases of clinical encephal- 
itis lethargica are reported in which the vascular lesions of the central 
nervous system were present, but the inclusion bodies were not demon- 
strable. These findings suggest that encephalitis lethargica may not 
be a clinical or pathologic entity, but an ill-defined group, of varied 
etiology and manifestations. Animal inoculation of emulsions from 
all 3 cases failed to produce any demonstrable infection. 


A Comparative Study of Subcutaneous Nodules in Rheumatic Fever 
and Rheumatoid Arthritis——Dawson (J. Exp. Med., 1933, 57, 845) 
collected a series of cases of subcutaneous nodules in rheumatic fever 
and rheumatoid arthritis. He compares the two with regard to fre- 
quency, situation, size, duration, type of case, etc. Furthermore ‘he 
discusses the detailed microscopic pictures in these two types of nodules. 
He concludes that although subcutaneous nodules in rheumatoid 
arthritis and rheumatic fever are not necessarily specific for these two 
diseases, yet when found in cases of either disease they are identical 
and represent different phases of the same fundamental pathologic 
process. This lends further support to previous conceptions that 
rheumatoid arthritis and rheumatic fever have a common etiology, 
and are different only in the type of response of the affected individual. 


Experimental Nephritis Produced by the Styryl Quinolin Compound 
No. 90.—SHEEHAN (J. Path. and Bacteriol., 1932, 35, 589) has produced 
an acute nephritis in rabbits by injection of a styryl quinolin compound, 
No. 90. The nephritis results from a single dose and is characterized 
by necrosis of the whole first convoluted and spiral tubule and a severe 
degeneration of the broad ascending limb of Henle. Regeneration of 
the tubular epithelium follows with the subsequent development of 
fibrosis about the regenerated tubules which gradually atrophy and dis- 
appear. The associated glomeruli remain intact for about 6 months 
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and then also atrophy. The severity of the nephritis is gauged by the 
rapidity of the initial rise of the blood urea. In animals which survive 
a moderately severe nephritis for over 2 months the blood urea shows 
a slight permanent rise while the concentrating power becomes normal. 
After a harmless dose of No. 90 the epithelium of the first convoluted 
tubules removes the dye directly from the blood stream, the absorption 
depending on the physiologic activity of these tubule cells and is inhib- 
ited by their previous damage. It is believed about half the dye taken 
up at the beginning by the tubule cells is secreted into the lumen of the 
tubules within the following 24 hours, while the remainder disappears, 
possibly due to intracellular destruction. Following a nephrotoxic 
dose, a similar absorption and excretion occurs, but the cells are dam- 
aged by accumulation in their cytoplasm of large amount of the dye. 
This initial damage is probably completed by the retention of the dye 
in the cells, owing to the diminished urinary excretion in proportion to 
the extent of the lesions. 

Primary Carcinoma of the Liver.—In a total of 17,664 autopsies 
conducted in the Tan Tock Seng Hospital, Singapore, Tuut (J. Path. and 
Bacteriol., 1932, 35, 557) found 134 cases of primary carcinoma, giving 
a percentage of 0.76. Of these, 126 occurred in Chinese, who form 83 
per cent of the Hospital’s patients. The ages varied from 28 to 76, 
the great majority being almost evenly distributed through the fourth, 
fifth and sixth decades. The patients were nearly all of the coolie 
class. Symptoms were of short duration, no patient surviving their 
onset more than 3 months. Ascites occurred in 63, jaundice in 46. 
Only 12 complained of pain, which was never severe. A tumor was pal- 
pable in 91 cases, edema of the legs was seen in 112, while distention of 
the superficial abdominal veins was observed in 70 cases. Flukes were 
not commonly present. Splenomegaly occurred in 52. The liver was 
definitely enlarged in 126 cases and showed a constant distortion. The 
right lobe is much more frequently involved than the left (69 to 11), 
while the gall bladder is seldom affected. Cirrhosis was present macro- 
scopically in 98 cases. The gross appearance of the liver is characteris- 
tic, showing (a) a single spherical mass; (6) discrete, nodular masses 
throughout; or (c) diffuse growth through entire organ. In spite of 
very extensive involvement, the liver may function normally. Ninety- 
nine cases were of the liver cell or hepatoma type, while 35 were of the 
bile duct or cholangioma type. The hepatoma is distinguished by a 
greater variety of cells, no acinar formation and a fine capillary stroma 
as a constant feature. Metastases are less frequent than in primary 
carcinomata of other organs, being found in the diaphragm in 32 cases, 
lungs in 31, and abdominal lymph glands in 24 cases. 


Causes of Cell Death in Irradiated Human Tissue.— Although many 
theories have been advanced to explain the destructive action of radium 
and Roentgen rays, most authors assume that the rays destroy cancer- 
ous growths wholly or in part by virtue of a direct selective action upon 
the malignant cells. Puntincer (J. Path. and Bacteriol., 1932, 35, 527) 
supports a theory of indirect action through lesions in bloodvessels 
based upon a study of 87 surgical and 83 postmortem specimens of 
human tissue irradiated with radium and Roentgen ray for various 
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types of malignancy. The author’s observations were confirmed by 
surface irradiation on healthy rabbits. A regular series of events occurs 
in bloodvessels following irradiation, the earliest being an extreme 
degree of vasodilatation affecting chiefly thin-walled, loosely supported 
capillaries and veins and may be followed by stasis of blood and local 
edema. The engorged vessels may next become the site of small 
platelet thrombi, due probably to mechanical damage to endothelium. 
This thrombosis may extend, producing necrobiosis or infarction. 
The picture of engorged, thrombosed vessels without bacterial inflam- 
mation is stated to be extremely characteristic of recently irradiated 
tissues. Endothelial injury may also lead to exudation of serum or 
extravasation of blood. The consequence of any of these events is 
cell death, produced slowly by necrobiosis or more rapidly by coagula- 
tion necrosis. Healing begins early, with abundant proliferation of 
capillaries and fibroblasts. The resulting fibrosis leads to further cell 
death from pressure atrophy. A favorable end result is an extremely 
hard, acellular, non-vascular scar. The apparently selective action 
upon new growths can be accounted for by the fact that tumors are 
supplied by ill-formed capillaries loosely supported by tumor cells with 
deficient collateral circulation. 
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Acute Endemic Upper Respiratory Diseases.—DovuLu (Canad. Pub. 
Health J., 1930, 21, 105) summarizes our knowledge of acute upper 
respiratory diseases. He states that there is an apparent synchronism 
in peaks of respiratory disease, not only as between different groups in 
the same area, but in various parts of the United States. A similar 
finding has been reported from Holland. Certain upper respiratory 
conditions, classed as “common colds,’ may be transferred to healthy 
human beings by means of filtered nasopharyngeal secretions of early 
cases. Likewise, a similar acute condition has been transferred from 
man to ape. Intensive bacteriologic studies have failed to demonstrate 
constant and positive association of any microérganism with acute 
upper respiratory disease, save in acute follicular tonsillitis. No 
method of prophylaxis has been demonstrated to be of value. Lone, 
Buss and CaRPENTER (Bull. Johns Hopkins Hosp., 1932, 51, 278) 
believe it possible that at times the common cold is transmissible during 
the incubation period. According to GaraFrerR (J. Infect. Dis., 1932, 
51, 489), those with tonsils and adenoids and those without tonsils and 
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adenoids present no significant difference with respect to frequency, 
severity or type of attack of disease of the upper respiratory tract 
(common cold). PatmMer (Am. J. Hyg., 1932, 16, 224) found no 
evidence of association between size of frontal sinus and the number 
and duration of attacks. GarareR (Am. J. Hyg., 1932, 16, 880), who 
studied groups with brown eyes and with blue eyes found no significant 
difference in respect to frequency, severity or type of attack of upper 
respiratory disease. The same investigator (Human Biol., 1932, 4, 429) 
observed Jews and non-Jews and reports like findings in these groups. 


Lethal Effect of Alternating Current on Yeast Cells. — Tracy 
(J. Bacteriol., 1932, 24, 423) determined quantitatively lethal tempera- 
tures for a strain of Saccharomyces ellipsoideus in grapejuice for 1, 5 and 
15 minutes. By passage of alternating current through yeast cell sus- 
pensions in grapejuice at non-lethal temperature, 42° C., pronounced 
killing effects were obtained, indicating that alternating current of 
60 cycles exerted a lethal action independent of temperatures. The 
lethal effect of the current varied with the current density and quantity 
of electricity used. Electrically treated grapejuices, after prolonged 
exposures of 30 minutes, were not toxic nor lacking in nutrient values 
for yeast. The gases evolved from electrolysis were not toxic to yeast 
cells. It is possible that the killing effect exerted by alternating current 
on yeast cells is caused by the formation of temporary toxic substances 
like free chlorin, and that these are immediately reduced upon cessation 
of the current, and thus disappear. Such an action as this would 
directly follow the electrical conditions determined as necessary for 
killing the yeast cells. 

The Rabicidal Antibody Content of Rabbit Immune Serum as 
an Index of Acquired Resistance to Rabies Infection.—Sruart and 
Krikorian (J. Hyg., 1932, 32, 489) state that a practically identical 
degree of anti-rabies immunity can be secured by the exhibition of 
equal quantities by weight of etherized virus, fresh-fixed virus or car- 
bolized virus over equal periods of time. Although, in general, some 
indication of anti-rabies immunity is afferded in treated rabbits by 
the rabicidal antibody content of their blood, no mathematical rela- 
tionship can be established. 

Protective Value for Infants of Various Types of Vitamin D Fortified 
Milk.—MitcuHe.1 et al. (Am. J. Pub. Health, 1932, 22, 1220) again 
emphasize the discrepancy between the rat assays of antirachitic agents 
and the protective and curative value of such agents for human infants. 
Three types of vitamin D fortified milk were studied; namely (a) irradi- 
ated pasteurized milk; (b) “yeast milk,” and (c) milk from irradiated 
cows. Parallel studies were conducted on rats with all 3 types, and 
studies on infants with the first and third types. Some curative studies, 
however, were made upon infants with “ yeast milk,” the second type. 
The amount of vitamin D by assay and the protection afforded infants 
against rickets by the first 2 types were found to be equivalent in most 
respects to the favorable results reported by other investigators. Pre- 
liminary investigations of milk from irradiated cows, both by rat assay 
and by protective and curative experiments on human infants, would 


604 PROGRESS OF MEDICAL SCIENCE 


suggest a definite increase in vitamin D potency over the milk from 
control cows. Twenty infants over a period of 6 to 8 months were 
protected from rickets by this antirachitic agent alone. One infant in 
the foundling home and a small number of other infants with definite 
rickets were cured by this same agent alone. These data are not 
regarded as conclusive until the group of infants has been followed for 
a longer period. The rat assay on milk from irradiated cows approxi- 
mated 22 units of vitamin D per quart of milk. The apparent effective- 
ness in preventing rickets in infants by such a small number of vitamin 
D units emphasizes the importance of certain unknown and unmeasured 
factors in vitamin D fortified milk which deserve further consideration 
and study. 


Subcutaneous and Intradermal Smallpox Vaccination.—RoseErts 
(J. Prev. Med., 1932, 6, 453) discusses the use of the subcutaneous and 
intradermal methods of vaccination over a period of 4 years among 
266 children in an institution. A simple technique which could readily 
be adopted in ordinary practice. The best results in the work at this 
institution were obtained by the intradermal method, using living 
virus in dilutions of around 1 to 1000. The reactions were mild, and 
vesiculation and scarring were trivial or absent. The appearance of 
vesicles and scars was even less frequent following subcutaneous 
vaccination with high dilutions, but persistent indurations were occa- 
sionally an undesirable result of this method. It is possible that this 
was due to the comparatively large dosage (1 cc.) and that further 
studies, using smaller dosage, might be of value. Subsequent revac- 
cination, sometimes performed as long as 4 years after the initial 
vaccination, revealed no appreciable difference in the degree of immunity 
conferred, as compared with the cutaneous method, irrespective of the 
dilution. The advantages of the subcutaneous and intradermal methods 
outweigh the disadvantages and their wider use is recommended, 
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